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FOR BOILER-MAKERS. 
In making the fronts of marine boilers, 


which is often desirable to have all in one piece, 
it is very often diflicult to get a plate sufficiently 


95 
sake. 


Elevation of Plain Front of Marine Boiler Screwed together for Welding in 


Two Plates. 
Fig. 20. 
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FOR BOILER-MAKERS, 


WEIGHT OF A SQUARE Foot OF SHEET-I[RON AND BOILER PLATE OF EVERY ORDINARY 


THICKNESS: 
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lbs. | in, lbs. 
thick weighs 14 per square foot. | 27 thick weighs 214 per square foot. 
9 25 ” TG 9 223 ” 
” 3} ” | A] ” 23% ” 
2 3) 2 | 3 ” 25 ” 
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99 14 2p 13 9 274 » 
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os 10 5 £ - 30 9 
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FOR BOILER-MAKERS, 


109 


a 
DECIMAL EQUIVALENTS TO THE DIVISIONS OF A Foor. 


| 1 
0 1 in. 2 in. 3 in. 4 in. 5 in. | 6 in. | 7 ins 8 in. | 9 in. | 10 in. | 11 in. 

oe awe *08333]°16666)° 25 *33333/°41666 °5 |*58333|°66666 °75 |*83333 °91666 

Ts *00521/]°08854]°17187/°25521|°33854/°42187 °50521 "58854!" 67187)°75521'*83854 | °92187 
4 |°01041]°09374)°17707|* 26042) °34374 *42707 °51041)°59374!°67707 ° 76041, °84374 | °92707 

ain *01562)° 09895) ° 18228) ° 26562) * 34895) ° 43228 °51562 °59895/°68228 *76562 °84895 | °93228 
+ |°02083]°10416]°18750)|°27083)|*35416 °43750 ° 52083 °60416 68750)" 77083 °85416 | °93750 

xs |°02604 *10937|°19270)° 27604) °35937 "44270 *52604 °60937 69270\°77604 ° 85937 | °94270 
& |-03125/°11458]°19791) *28125|*36458)°44791 °53125 °61458/°69791\°78125 °86458 °94791 

is *03646|° 11979) * 20312) * 28646] °36979|°45312 °53646)*61979)* 70312): 78646 °86979 | °95312 
+ |°04166/*12500| 20832) *29166|*37500) °45833 °54166 *62500|* 70832 *79166 ° 87500 | °9583%3 

an *04687)° 13020) ° 21353) *29687|*38020)|° 46353 *54687 *63020 71353 "79687 ° 88020 | °96353 
€ 1°05208]°13541]° 21874) *30208|°38541/°46875 °55208'°63541/°71874|° 80208 °84541 °96875 

a4 °05729|° 14062) ° 22395) * 30729] °39062)° 47395 °55729 *64062|* 72395 80729 ° 89032 : °97395 
*06250| ° 14583} ° 22916) *31250 *39583'°47916 *56250|° 64583) *72916|°81250/°89583 | °97916 

73 °06771|° 15004) 23437): 31771) °40004)°48437 °56771|° 65004) *73437|°81771|°90004 | °984357 
% |°07292)° 15625! 23958) °32292!*40625 °48958 °57292 -65625)°73958)|° 82292 °90625 | *9895% 

73 °07813} °16146)° 24479 ae °49479 "57813 |* 66146 Satie sc °99479 

| \ | 


This Table will be found very useful in ne up the weights of plates. Example :— What is the 
weight of a plate 3 ft. 74 in. x 2 ft. 54 in. xX ¢ in. Run your eye down the column headed 7 in. 
until it meets the figures in a line with 4 in., which you will find to be °62500, then look down 
the column headed 5 in., until it meets the figures opposite + in., which you will find to be 
*43750, then multiply 3°62500 by 2°43750, and multiply the result by 20, that being the number 
of lbs. in a square foot of in. plate. This will produce the figures 175°5187500000, being a very 
little over 1 cwt. 2 qrs. 74 lbs. 


qwoid AIOA T SI SSOUTTULOTO SV ‘goTOY-pnur puv -UvUT 
qa porddns [JOM eq Ae[Ioq ot} ery ‘spud YO 
qv poJOAIL puv TaJloq VY} OWL poModoS ‘qaivde 
"UL OT ‘sAv4s ‘UL FT YITA oquivyo uor}snquico oY} 
jo yorq oy} 07 pokvys oq AITIoq oY} Jo youq oy 
JOT “AI]LOq OY} SUIULO]D IO} WOOT OLOUI OATS [TTA 
yoy ‘sozeid-yossn3 yytm poseys oq Au soqny 
OY} PAOG” IOTIOG OY} JO JUOIJ puY Youq oyy, “WoIT 
punor 0} souddojord url Yep 10 orvubs Sutsn skvaye 
‘gare [euoTjOs [enbo Jo uor 10 “yep ‘ur EX gE 10 WOIT. 
orenbs ‘ul ZT YA soqny oy} Tooayoq pure ‘Aojoq 
‘eAoqe 19Y}O Yova 0} osoyy Avs puv { oU0. 
0} 014090 WOT, J1VdB “UT QT UBY} V1OUI JOAOU ‘OIL 
-90} ‘Ul 2 X ‘ULF X ‘ULF Jo sivq YPA soovjins yep 
oy} 118 Avig “yuo pus yorq oy} Jo yrowudoyoaop 
ey} JO OAIND OY} yno OUTIL 0} MOY UAvoe, Apipvor 
[IIA nok sysoyo-wIv94S JNO SUIYIIYS Toy soyns oy 
sukpnys Ayjnjorva Aq ‘usop puv dn 4ySreays 
SopIs OY} TIM pur ‘suUIpedar Youq ey} Jo wojy0q 
oy} pue “JUOIF SULCULYIOAO UL YIM opvm ore 
Loy} Ap[er0uos yng “oy “JassaA UO UT O6 04 OV 
SIO]IOG [VLOAOS WoL LOYJO YOVA OF JOOUUOD Of 918 
Aoy} YOM UL TouULUT O49 4 09 ore Aoy) drys 
oyy jo javd oy Jo odeys oy} ‘oouvysut 10y : sosod 
-md jo Ajorea @ yins 0} odvys ut AIVA S.LO[I0G 
ainsserd-MGTT = *soTIoq omssord-ysty oy} pure 
‘ounssord-MoT w0}}0q AIp pus Joa ey} “ZILA ‘sossvpo 
OY} OJUL PoprATp oq ALU BAOTIOG OULIVI 


‘SUMTIOG ANIUVI{ 
*s1OTIO OITYSvoUV']T IO YStuso_ Jo 


Sqn} Ot} JO UOTJONIYSUOD OY} UL |VIOToUEG AIOA O1V 
UWOIL SUI[TMOG IO IOOUIMOTT Jo Soult uoIsuLdxTy 


MOOd-LAMOOd S$ NOLXAS OLL 


I9JOM OY} JUoAoId 07 ‘soyvyd-ysea 10 snorjryied 
YIM poyy oq prnoys sxoploq epra AoA JOST 
urerys A[SNOLses 10 esdvT[oo pur ‘peyvoey-1aao ouloveq 
0} 9TQVIT ST O7V[d OY} OSTALIOT{ZO ‘LBM JOS O} WBS 
Suryeroieds of} AOT]@ 0} “ToyJo oY} Ueyy Toysty 
pud ou0 aavy SABATS PTMOYS ‘ouo S1 O10} Jl ‘Qoplq, 
-I0JVM OWT, ‘“Woomjoq ApsoTj ofe[NOIIO 0} ToyeAr 
OY} AMOS 0} “SUOT UL] 4sveoq 3 sooo1d-90uRysIp 
IO So[NIIo} SUIALY OYA ‘ory ot} Jo WOTpoR 94 
0} yoolqns oovjd Aue 0} sAvys Jo SpUe olf} IO UOIL 
-9[ SUB JOATI JOU OP PUB * HI PIOAB Ajqissod uvo noA 
JL soovuAny OY} 0} SopIs yep Jo sdo} yey oavy you 
oq pouvozo Ap1odoid ore Ao} UOl|M 908 Ajrpeor 
uvo oSivyo ul uosiod oyy pus ‘oyerd-oqn, 944 
JO [OYA oT} PUB soqnz ot} ToIMJoq Ajiso ATOA 
UBIO 0} TOU OY} SaTqvuea FI * SIOTIOG emnssoid-M OT 
roy ayes ATJooJtod st poyjow SIGy, ‘sleq sso1o puVB 
spnys OAY ALY P[NOM 4 SUT 4} G SVAL OOP 9} 
JL ‘sny} {sieq-sso1o WOM YYSNOIM pus ‘rede ‘Ul 9 
jnoqs ‘spnys ‘UL T YA poy oq goTOY-SsuUlURI[O 
esoy} JO sloop oy} Joy] “AoTIoq Sey} episur yuns 
-19}UN0D SJOATI OY} TPA ‘Tom yey UI-F Aq “Ur &% 
jO purgq B Y}IA pUNOL TTY PoUoTysusls PUL SMOT 
doz omy O19 TOIMJO DoVds LT} OF SMOL TH0F}OG OM} 
9t} WaaMjoq Govds OT} WOTJ SUIPUE}XO PUB “OPTAr 
‘ul Zp ‘soqn} oy} Jo pus yova oysoddo JoToq oy} 
JO Sapls oY} Ui opvUl oq 0} O[OY-pNUL B PUSMITIODEL 
Ajsuo1ys AOA ‘otoJoIN} “pyNOM J “WeET} SuluBaTo 
jo Aqqiqissodut oy} Ysnoryy posoysep ApTyomb 
A19A soyetd-oqny yowq Moy} IAVT S1o[loq AURAL 
goyvtd-sqny oy} 0} o80]9 AT[eIoedsa ‘OSTMSSOLO 
io Ayypeyuozioy wy} ToeMyoq UveTo 0} F[NOUFIp 
AIOA ST YT yng ‘soqn} OY} W99A\zoq AT[BoI}toA JOT 
-uvoyo ut AynougIp yvord AOA OU ST SLOT, ‘goalqo 


‘SUIMVN-UTTION TOL Itt 


e 


oq plnoys seqioq sinssord-ysry oy, ‘peydope 
eq IOANU plnoys pue ‘efdioutmd ojes B suvOT OU 
Aq St SIU], ‘stxev suo, oy3 sutoq ABM [BO1410A OU} 
‘;eouditja opeur ore Aoyy sovmtjowmos ‘TeolmpulpAo 
epeul AT[VIouEs O18 SIO[IOg OUTIVUL oInssord-[]-sTF] 
"SIOTIOY U0}}Oq 
-ip jo skvjs [VoljIOA 9} JO WO}0q OY} SULINOVS 
JO poyJoU 4soq OY} SMOTS TOJIYS SUIMO][OF OUT, 
‘on ‘yowlo puke os[nq pue “oy 00} su0d0q SapIs 
SoVUINy 94} ‘oly oy} JO JoacT oy} 0} dn ATarez szos 
41 JL SvoroyA fuoTyIod Joyo oY} YIM pusdxo pus 
Joy Jos JOU Soop ‘aSINOd Jo Ia} VUT B SV “JTVs JO [[NF 
qed oy} 9SBVO YOITA UT ‘opVAd-a1 9Y} JO [OAT oY} 
0} dn Aprvou 4[Vs JO [[NJ 9ULODeq sIOT:0q Yous yey 
§1n900 19}Jo AIOA JI pus ‘ Osva OYIT [Te ye SuTYyyAUS 
YHA UL S[OO}-SUIUBIIO IO OYVI SI Suyjos wor 
uvur oy} syuoAodd Ajortyuo Yor ‘sefoy-pnu 94 
jo Ava a1} ur A[qoortp shvjs oy} [eV oovtd s1oyeur 
POULIOJUI-[]I 10 ssoporvo yeyy suoddvy usyjo ATOA 4] 
‘syoyood 10 SseT OY} JO SuUI0}j0q OY} JNO SuTULETO 
jo AVA Ot} UL JuotUTpodurt AuB 9AVIT OF YoU OB} 
oq plhoys ovo oe10jo10q} “(OU0 JOM OY} 0} 9TGe 
-tgjoid syoodsoit AUVUT UL ST I9[Ioq w0x30q-ArIp OY} 
YUSNoyy[V) S9UO JOA UL UBT} SIATIOg wW0}430q-AIp jo 
suro}joq 9y} UL ATYonb oIoOU UMOTY JTOS}I soyVUt 
q[vs JO WOLPLINUINIDV OTT, ‘Soqn} SULUIITST} TOF 
poytoaut yok JUOWINAYSUT Ysoq OY} SI ropuedxe-eqny 
quojud stmoospng  ‘spuo yoeq oy} uo synu and 
qou op pue ‘azv~d-eqn, yoeq oY} o}UT soqny-Av}s 
ey} jo pus yorq oy} Motos SAVMTY ‘poyvoyIOAO 
eulodeq 0} opts oytsoddo oy} SUTMOT[V pUB OpIs 9m 
O} SUIMOP Io}VM OY} Ysnoiq} Sunads woyjo AIA 
O1W SIOTIOG OPI JO saqny oy, “diqs oy} Jo suppor 
ey} SuLInp opis ouo oy ApyoInb 004 SuInuns WoT; 


MOOd-LAMOOd S NOLXUS GoLL 


I 
3L0JO OUT} OTGVIOPISUOD V LOJ OP OF ONUTPUOD [ITAL 
IT OIA ‘sptoq yt [UN durry-yltus B 1eAo e[ppiul 
ay} YIM pury anod ut dn yf dsarpjoy pus oqny 
-1s03 Areutpio us sulyy Aq oas ATipvor [[TA nod 
sv {sprivMUMOp yoy JO JOJONpNOD Mojs AIOA B 
SI ‘poarasgo oq ABUT FI ‘IoywAA “ULOJJOG OY? ULIy 
e10ul Sutpuvdxe pue Jeyoy scurutooesq yavd doy 
ayy Jo souenbasuos UT J[eS}I UTUI}S 0} UOTpISodsip 


*SIg[10q 0109430q-Aap Sut "1aj10q T10}}0q-A.p OT 
-AvYS JO SpOYJOUT YSIOM Avys Jo wioysAs 4soq oT, 
puv [vnsn ysour oy} Jo ouCQ 

"GS “SLT ‘FG “SIA 


BUOIS B SI IO{TOG JO SSvjo SI} TW 9pqnor} Jo 9o.mos 
sug ‘s}}Nq oY} UsoMYoq YoT sods & SI aot} SsoTaN 
1oyy}es80} Jud 0} yyNoWIp AroA ore soqe[d poyutol 
-13nq puB {I10TIOG B UDYYoUdTJS JOU S90pP YY," YOO] 
SUIS, @ SBY JI 4vyy votd oy Uo ‘drys [eusl, 
-xo Asuunjo & TIM szurol-3jnq ox, suosiod Auvpy 
‘poyurol-dvy pue opisjno oY} UO poyoaTt of[qnop 
[lv oq plnoys Ht fseovuIny punor yy ‘punos ojinb 


‘SURMVA-UATIO“ WOT SLL 


‘sroyjo Auvur sv ovrtad 0} d[qvIT 08 you ore 
4soT[o-UIv94S JO UOIJdIIOSOp SITY} Y}IM po}4}y S1o]Lo_ 
“kip wees oy} dooy 03 doy [TIM yt oyejdn oT} jo 


doy oy} ysnoryq} sy00ford ysoyo-cieV9j3s oY} JO pus 


eto JT *(EzT osrd ‘saporig Jo svaty, 908) OATVA 
-UIVI}S OY} JO VIIV OY} OIA} 9 0} TORS JO wore OY} 
‘gqo01d-yoU ][VUS OM} YIM pommdos pus “To[IOq 
eotrpurAo [TeUIS vB OSI] ‘teTIOG Oy Jo do} oY} SuOTS 
Sutuund 9uo ynq ‘TLIO OY} 0} PoJOAL pus posurpy 
qsoyo-wiveys ArvuIpIo ue savy you oq ‘AT}YSIT 
pay[nes pue dn prep,, oq prnoys speoy-3foq ony, 
‘sInU YIM SULT oy} To dn poModos pus ‘osinod 
jo ‘peddvy AJsnoraord oq prnoys Yorqa ‘oyerd oy} 
YSNOIY} PIAM.L08 (SJOATI YOU) S}[Oq popvoy-UlY} TIA 
pormnoes pue ‘oyepd oy} puv 4t UseAyoq SuCT “UL FT 
SO[MALO] YI ‘oovusmny oy} PUNO GULL UOIT-o[suv 
YOur-F VB OAV, OF ShooseyuBApe puUNoJ oq TTA 
I] ‘“UOIT SUITMOG IO IOOWLMOTT 9q OI OY} JO WOT} 
-08 oY} 0} posodxe soyerd oy} [[B Jo] pus ‘ aovuINy 
oY} Ul S}OAIL JO smuvos AU’ ALTE JOU. OM ‘“UOT} 
~e[noIto JO WNTpe ysoq oy} st puv ‘Avys yooprod 
e soyrM siq} ospriq oy} puotoq ysnl ‘yx 10}0] 
oy} JO WAOJ OY} UT Omg IO GYSLIdn oqny-LBMOT[eY 
ouo ynd ‘YSnouse SUOCT SI AOTIOG oY} Jo sowuINy oly 
JI pu’ { xoq-o1 Youq 1O Loqurvyo-worljsnqu1o09 oy 
ul ‘sprvadn puo opr oy} TATA ‘oqnyz-AvMoTTVy) & 
OABY 0} ST SI} Surysipdutooov jo suvoul aATPOEyo 
qsoul oY} pus ‘uoTRNoIO JO 9}e}S [VNUT}UOD B UT 
10VVM 94} Cooy 0} 9[qValsop ST JI ‘ASvJUVAPRSIP STU} 
IOAO 40S OJ, “*pozOIpUL Wve}s Jo ornssoid UTe}L00 
®% ST O10} OTTYAM ppoo oq 0} punoy ATyUonborZ st 
OLOGY V JO WOJIOG OY} FBT} ‘S19] TOG Y}IA poyutenbow 
Aypeotjovad qe ye suossod 07 uAouy [Joa ATJoqt0d 
‘poaput ‘st 4y ‘puey amok ur ywoy Auv pooy nod 


MUOE-LAIMVOd § NOWXAS PII 


ZI 


“IO[LOG POZIS-o}VALOPOUL V UL I[OY-o1TZ OY} JO 10}}0qG 
OY} 0} 0}V1IS OY} JO [OAOT oY WO “UTST Avs ‘opqissod 
8B [oly SV ofoy-a1y oy} dooy 0, st Apowoar todord 
ou, ‘A[[enjuese SUI pIjos B 4I soyeU sproy 
-JOATL OY} JSSUOWB SULJOIT[OO YUOTUIpES OY} puL 
‘apis Jopun oy} Ayperoodso ‘sculr Yons punole uvayo 
O} JNougFIp ATOA SI JI SV “IoqJ0q ‘TV ye JL ‘Yonut 
Oq JOU [TL JI UOIT JoOUUBYD Lo o4R[d posuBT Jo opvut 
SI SUL OY} JT «OW ‘SJOAII OY} YVorg ‘spIvaul sopnq 
‘yoRld OF FL SOSMvO YOITTA ‘xoq-alyf oy} Jo yavd Toyo 
oy} uvy} Io3j0Y Yonw AOA soMIOD0q UII pIT[OS 
OY} 0} PoJOATI ST YoryM oye[d opisutr oy} jo dvr 
OY} VY} SE SIT} JO J[Nser OY} + OTOY ot} Jo oopo oy} 
qsulvee A][VNUI}UOD SABI FiOS} OLY OY JV} LoTIOG 
oy} UL UMOP AOCT OS poorTtd st O[OY-o1 OY} soouRys 
-ur AUBUL 00} UL puUB ‘TOYS oY} 0} xXOoq-o1 oY} 
SUYOIUUOD OTOY-91 OY} PUNO SUIT pIfos wv ATTVI 
-IU9S ST OLOY} : SIY} ST JI fsaayeur Auvut Aq poxooy 
-I9AO SL 4VY} SIOILoq [BOTJIOA JO UOTpONIZSUOD OYY 
UL OOUVPIOdMAI O[GVIOpISUOD JO 1044{VUL VST BLOT, 
“aI OY} JO WOTpOe YooITp oy} Wor AVAL sprvadn 
qied papfom oy} dooy ‘xoq-o1l oy} UL seqn} oy} 
Sutovyd ur puv foqn} yoo Jo pue ooc1vl oy} OfIS 
-oddo opoy-pnw B oAvT, 0} a1Bd OYB, ‘oD ‘uUI0}}0q 
OY} UVY} IeJoWNIp UL SsoT ‘UL gE oq PTnoys do} oyy 
“YS1Y “FG ST XOq-o1g OY} Jl ‘sNYY + 400F OY} UL “UT T 
qnoqv Avs ‘qsaTTvUs suleq doy oy} ‘peoruco. ATA YSIS 
epvul oq pyhoys xoq-o1g oY} ‘UOSsvel oUIvSs oO} 
1oj ‘puy ‘Apisva AVMV Jos 0} WRd4S OY} MOTTV 04 
‘I9Y}O OY} 7B UV} pud [[VUIS 04 4V TOMOT OG PlNoYs 
S9qN}-SsO1d OY], ‘10}VINUS-UIVOJS JO WAOJ poos 
AIOA B SI IOTIOG-94N} I0JVA-SSOLO [VOTJIOA OL], 


‘SUATION IVOILYHA 


‘SUANVW-ULTION WOd GLI 


Aypetoodsa ‘Sury[neo ur yeorq 0} o[qvIT pure ‘o73917q 
SAVM[B OLIV SJOALL JUIMG ‘SJOALI OY} YVOTIOAO IO 
uinq 0} Aoq oy} MOT[V Jou OG] = “YoATI oY} Surystuy 
ere nok ofA efoy oy} UO IO ‘afoy 94} Sutsoy> 
e1B nNOA OIYA JOALL oY} UO PfOY you seop oy yey? 
dn-repfoy ey} You pus ‘oyeyd oy} 0} dn osoqo 
O18 SpBoY-JOATI OY} Jey} oos SAVMTW “WOT} [[ 0} 
SJOATI OSn UY} puv ‘punor pus arey oModeq AoY} 
[I}UN sopoy oY} LOWIT Jnq ‘SpIATI JOT/VUUs UT nd you 
op imoo00 sajoy Ilejun Io peq WoYAA ‘“SUTJOATI 
UL JJLIp B@ OSN TOAONT *}LOS YVYZ JO SuITYZOWIOS ZO 
‘QSUBE @ IVITD 0} OLol]} pu o1ey TOY ppo ue IO 
‘ponoyuom Apearye osoyy ydeoxo JezIoq B jo [Joys 
oy} Jo pred AuBv YUISIeJUNOD IOAOU ynq ‘[e}UOUT 
-I1jop suvawt ou Aq SI Wt soovyd 9soy} UT ‘sjsoYo 
-UI894S JO SasURE WO}40q oy} puv ‘s1oquIeTO-u014 
“SNQUOD OpPISUL SasuB oYy ‘soovuINy Jo s}UOIJ OY} 
punor se Yons—‘Aressa00U oToyA 0} poytosat oq 
ATuo prnoys pue ‘yejyour oy} Jo uory1od vw ABMB 
Soyv} JI se Yonusvut ‘ayvjd oy} SuMoyvVaM OsSTV 
e[oy 9} SULYUIS-1oyUN0D ynq = ‘guIof poovy vB UO 
ope “yous Jo yutod Ul ‘st JOATI-yUNSIO}UNOD OTT} 
pues jl Sutovy AT[Vor St o[OY oY} SUTYUIS10}yUNOD 
esnrooq ‘syoatt poddeus uvy} s0yys1y AT|e10ts 
O18 SJOAIL YUNS-IoyUNO0g ‘suTJOATXL poddeus 10 
SUITORU Uvy} 9AIsuodxo o10UL Yonu pure 91} I1Iq 
OLOUL OIB SJOATL poLouIUUVy £489Q OY} SL SUTJOAII 
eure “yIOM punos ‘poos soy pus _fATey,, 
safoY 9} puv osopo dep oy} dooy 0} SI SUIJOATE 
-Io[0q UL purluUt UI Ivaq 0} Sutyy [edroutad sty, 
‘potouuey ~pue ‘yuns-19jun00 ‘poddeus ‘ouryovul 
“ZIA “SUTJOAIL JO SUOT}dIIOSOp IMOZ ov LOT, 


“ONILAATY NO SMUVWAY TVYAN*) 


ml 
ry 


e 


MOOd-LUMOOd S NOLXUS 9 


6“ oir (73 £1 ro ah 66 
“ tT | 66 Al “ g 66 
“ rat 66 87 + oe (T3 
66 8, “ $7 Yt % 66 
73 zz “<6 a7, 66 “ ‘6 
66 $e 66 € “cc # cé 
66 ¢ 4“ §¢ “6 it (v3 
*SUO] ‘UI #E *Buol ‘ul $E ‘so}v[q ‘Ul § OMY, 
*SUTJOATY, PUBL “SUTIOATYT OUTYOR]L *O}V[q Jo ssouyprgL 


al 


‘ALVIG dO SASSUNMOIH], OT, 


HONOUHL OD OL “ONTITAIY (Gadd VNG) UNV] ONY ANIHOV IA 
MOA SIUANY ‘NI § GNV ‘NI $ dO SHLONG'T WHE dO WidvVy, 


"YIOM JUST} OYVUL 1OAOT 
Soy oy} ut yosdn [TOA JOU OLv YVT]} SPOATI PUG + O[OY, 
OU} [IG JOU [ITM If ‘ATJYST] poxourmiell Sf JOATI O44 
J] ‘puo oy} uo arey pure ‘apqissod sv pret] se patoul 
-TUvy oq plNoyYs yt 9poy oT} UL ynd st yOATI Ol} 48a 
Udy M ‘pototuurey ore Ao} A.10Fq Poo 00} EULOdaq 
0} POMOT[R UIT} PUB ‘Jor, 00} opeUT o1v AOT]Z UOTAL 


‘SUEMVW-UATION WOT ALL 


r : : t = 4 ae 

ae ove oo Oe 

Sy atk r I aan Se 

eer ces pitas a. 
"Suoy ‘ur FI] “BUOT ‘Ul $I ‘soyrtg ‘ur tomy 
‘spoary 22 *S}OATI g *s0}B][q JO sSoUyoIyT, 


‘SUSSAUNMOIH], OMY, 


-ANVH UO SLAAIY ‘NI ~*~ 


ee oa | 
46 $I 
“ce £1 
“ ral 
4 ¥1 
ee val 
6é C6 


Buol “ul FZ 


—— oo 


“JONNY JO YysuoT 


HONOUHL SONIdAYNG 
aNV ‘NI ~ dO SNOISNANIC 


66 LS Teg 
S 

“6 ‘Re 66 
8 

“6 OT « 
ZL 

“4 % &é 

‘6 BT é¢ 
6 - 

66 Q. Ge 
¢ 

“ Due 
ihe 


"Sort “NL E OMT, 


‘oyVerd Jo Soeuyory, LT 


‘ALVIY JO SASSANMOIH], OM], HON NHL OD OL SLAAIY 


MNOSUULNNOD “NI # GNV ‘NI 


MOOd-LUMONOd S NOLXUS 


$ AO SHLONU'T ANL AO AIAVY, 


SIT 


PLOY { MOT TOVo 4B "UT 7 [NJ yt OAOUT “OpTA “UT IT ST 
[oo}-SULy[NVO OY} JY “SUIJSo} UL 9[qnor Jo [vep 
@ OALS [[IM YOTYA ‘poypneoun svovpd op}}I] OAvOT 
[TA nod Jo ‘MO[G Yoo 4B [00} oY} Jo Y}pvorq oy} 
ojinb o8 0} you [NyJoreo oq ‘yynVo nok sve ‘ATTCULT 
‘SpVoY-JOALL OY} [[B Y[nvo of oavyg ATqQvqord ysour 
T[IM nok JO ‘poJOATL ST 4L OITA UO AVY} sv Opts 
oMIVs OY} WO FIOM oY} Ypnvo skvapy “drysuvur 
-YIOM UMO INOL OF JSHAP JNG “890T}STOJUT OT} aul 
-|SNI IO} OVIMOULUV-[BS OSN JOU Op PUB 241 POAT 
Ajqissod uvo nok jt sdvz oy} wooayoq uor-dooy 
jo sooord 40 sospoM OALIP JOAON “YOY “UL F 
“ar $ oaoqe $ur 4 st ‘aatsnpour “UT 7 0} ‘UT ¢ Woy 
goye[d Loy [OO}-SULY[NVO v Loy ssouyory} todord oy,T, 
‘pood Aus Surop qnoyyia Ave oyeyd oy} jo det oy 
OSPOM [IM JI Sv ‘[OO}-sUIY[NVO UITy @ YP Y[NB 
jou oq ‘eTsuBe osnyqo UV O} “ZIA “JoAOq OT}}I] 
% puv ‘yjoous paddiyo oq prnoys yt “salreoys UL 
poddvs ro ‘stvoys yunyq YT 4yno useq Sey FT JL yng 
‘Sutred ro Surddiyo jus you TILA 41 ‘stvoys poos 
YIM yno udseq sey ojvjd oy} Jo 9spo OY} JT “4 
OSO[O PUB LOMUIVY-SULSSOF & 03} “Jou SI 4 JT ‘(oko 
ay} 04) osopo oyInb si dep oy yey, oes “Yeo 0% 
Surouswuroo s1ojoq ‘a1oJo19y} : OofFI40 oY} JO OZIS 
8Y} 0} SUIPIOIV WOPI} SSOT 10 BLOW YITM SMOG 
IOVVM OY} OYA Ysnoiy} spouuvyo o]}4I] SUILOF 
SoOVJINS OY} JO ssoUYSNOI oY} yNq ‘19t]}060} OSO[O 
wt} doay 07 WRN} OLOp Sutoq coyJAny Surry sue yno 
“IA IYST}IO}VM oq prnoa Loy} YZoours ATyoojxod 
pouryd orom soyetd oy} JT ‘Woy} uwoemyzoq sovds 
AUG JOYITA JoyYO 9t]} WO asopO Avy Avy ouo oyLUT OF 
st soyvid Jo saspo oT} surynvo Jo yoolqo oy], 


ONINTAVO 


‘SURUVN-ULTION WOd 6IL 


-UN UB S9fOY OY} SUTYUISIOJUNOD UI yvy} o[qVIlsep 
SI JI pue fozvqd oy} Jo sovjins oy} puockog yooloard 
qgou [[Vys ‘oq AvuT osvo OY} SB ‘S}IATI IO 8}[OQ OY} JO 
Spvaq OY} 4} SI SuryUlsioyunos jo yoolgo oy, 


*ONTUNISUTLNAIOD 


‘Suryavo 1} Jo oouvivodds 
poystay oy} St gz “oq pues ‘surylnvo Lof qrtds 
uoya dey oy Jo oourrvadde oy} St LZ ST “[00} 
-SUIY[NBI POL B JO MOIA OSpa OY} SMOYS 9G “OT 


'8z ‘Sq LG ‘St 9% Bia 


qUSTOYFNS oq prnoys 
aovyd Youo Ul AOTG prvy eUGQ ‘pojeTduoo sr Sul 
-y[nvo oy} pus ‘ulsse yowq Yo puw ‘Aus osIoA 
-o1 oY} 100} OY} Uiny voy} ‘ dey oy, ., SuryqTds ,, 
po[eo sl sIqZ !sprvajgno espa suol om} TFTA 
oyyd oy} Jo ospo oy} SuoTe paytom oq plRoys puv 
‘9z ‘Si sv ‘0% Jo ojsuv ue 0, Avs oAoq ©7441] 
®% punoids oq prnoys [oo}-SuTy[nvo ey, “euop 
]JoM OG TILA YOM oy} pus ‘dey oy} Uo FT Topun 
qaip Aue oavy you op ‘prey yf cowmey Joao, 7 


MOOd-LAUMS0d S NOLXUS OST 


«) 


a ae 24s - 
> ener ting eet BA pao 


+ c ‘ 


sy 


s a _ ~ ae “ on 


‘TYST} SJOALI OY 
SuULyvU UL AITNONFIP yvor3 worseo00 TOU Sapoy 
Ol} JO OpIsul oy} panor ssutit sutooford oavoy [PLA 
I +[00} UaHoIq V Osn 0} ONUT{UOD TOAON “19780 
qo UL dvos-qjos Sutajossip Sq opeur Appear puv 
‘poos Aas ere spns-deog “yuvolmqny ouos osn 
pus ‘ajefd oy} Jo ssouxoryy 94} YJANOJ-oU0 qnoqe 
‘Avs ‘Taqqered uonszod v eavoy ynq ‘espe UIYy} & 0} 
UMOP JYSIL o[OY oy} YUrss9yun00 you oq ‘Tyeus 
10 O51¥T “SoToY{ pozIs [Te 1oy epSuv. radoad oyy SI 
SUT, ‘Spue toy} ye Yysus] Tenbs jo soury yy ses 
Sait} Sutatol Aq pouIIoJ st YoIYM ‘opSuviay [B10] BT 
Inbo Ue “ZIA “99 Jo opsue uv 0} pedeys 7004 
“SUIYUISIAJUNOD OY} OAV ‘pus STY} 4B OALLIE OT, 
‘su0d}s AT\UsIOIgNS Yurs1eytN0s ott} S14 9vq} poy 
— “PoALL OY} GALT 0} OUIT, OWS OY} 48 puB ‘ABAD 
Usyxe} Od JOU P[Noys [vzow jo yunous Aressooou 


*“SUAMVA-UDTIO’ NOs _ [6 


122 


3-inch hole 
neh hol 


Fig. 29 


in 3.inch Pl 


in different 
angle, viz., 


ocs-7z | 6G11. [#2 1] #9: | 962-8 | °° OL | te 
8G), -£% a tT | a 4699-27 ~~ $6 t€ 
069-22 | 8891. 2h T | 8 | 890-2 a £6 € 
ipa-te | sist. ty 1} ta | 167-9 eal ee 16 
6z9-0c | prVI. fh 1! #9 | 66-9] °° | $8 | #8 
G£9-61 | PAT. $6 1 @ i GLbeG lt acs %8 |: % 
c99-8I | 90ST. ¥E T| ih | 806-7} °° $ 4 
Oghohl | Orels 205 I] th | OSheh | 5% eh 26 
008 -9I ott. [2 Tel. $e -O2G6+8'| o2- L 1G 
106-ST | elit. 2 I | 4p | 9rc-e| °° #9 §G 
SG0eGL |Ge0ts St Tel Be | WLS | 9 Z 
Gabivl ieee" ‘st Uy oy hdGtee (prea ied | ral 
F9E-ET | “+ fo Le}. 4h.) SOvee |e #g | 41 
a Ps eu Te) oho.) PHO | ec roale HS | a1 
e6z-11 |. °° #0 1 | geo | i9ket |g alee 
PROMIE | °°? ELE O | Fee |v POhed | wt tuk Sepals POL 
GCELOT |=.“ "9: SLE O | Bel dGepl. \ueuks fo | 
139-6 ES n 0| #6 | OF66- ee ¥ #1 
976-8 o25 180 OF Bey | Heeler ee #€ T 
‘ut ‘bs ‘4y‘bs | cur ‘ay |‘soyour] ‘ur‘bs | ‘yy "bs | ‘seqour) ‘soqout 
by : B f : | ‘ 5 E 
“STVINIOAT 


NI ‘SHHONT GNV JZaaq asUvVaAdG NI SVaYW AIGHL ANV 
‘SLVq 'TVNOILOVY, ONV SAHONT NI “ENQGOOW OLNI NAMVE 
LON ‘IVINALV]{ JO SSANMOIN,L, ‘SATONID JO SHONTAAANAOUID 


"SUHHNVINN-UMIIOd WOT Col 


6 
P7ZS| 6 1:690Ge | P9P-60 1fz 
ocer. | c98-19 |fe z #8 | 66. | F4z-80 [F9 
60ZF- | ZEL-09 |#§ Z| #8 LEST. | 801-22 |€9 


680F- | 927-89 | € B 8 | LIBl- | 496.63) 9 TI 
yy "bs "Ur “ba. jr ‘ay  “sayour) 4y “bs |: “up “bs | “UE ay) 


eee 


ecrr. | L19-€9 hi 


SPT. €29- 101 BIL i #11 | 3468. —ShL-9a 82 z | fs 
8569. , Ov 66 FIL & FIT | 9988. | 880-99 |Fo & ; #8 
F089. | £0%-26 FOL zl #11 | P48. | ogr-eg Et z | #8 
za99. | €€0-96 ‘fOr 3] TT ezoe. | 8r8-19 FL | #8 
6619. | GS8.Z6 ‘for z| #01 | sie. aauas z) 8 
ESE9- | Z91-06 §6 Z| EOL | GOFE- | 104-8h BO ZS Zh 
9029. , 799-88 6 z| $01 | 6oze- | CLt-2F [80 & | FL 
1909 | 062-98 8 , FOL | 961€- | €99-Gh ZIT LT | 
L16¢. | OFS-F8 ts Z| #01 | 2608. | 8L1-FF |FIT T ty 
QL1G+ | 919-28 #8 G FOL | 066%. | 8IL-ch FIT T | €4 
9¢9¢- | s19-08 f4 z| fou | osez. | zez-1F for 1 | FL 
E@po.*| OFS-8) |FL Z| OL | 162z./ | Ty8.6¢ (ROL 1 |. FL 
toes | 889-9, | 4 | £6 | e692. | ep.se | Olt! 4 
9zzc. | 799-7, (#9 -% #6 | secz. ILE T6 I | #9 
C60. | 6SL-24 |F9 Z| #6 | FOSS. | H8L-Ge |¥6 T | #9 
196F- | 288-04 |£9 Z| 46 | Zitz. | 1yP-pe $8 1 | $9 
TE8F+ | 620-69 Hes Z| £6 | Gces-. | S8l.es j#8 | {9 
FOLF. | 003-19 | Q-2B) Feo) POSS»! | GTExTe |B FE 109 
L1Gh. | 966.69 frp @ F LPIZ- | 649-08 .|84 T : 9 

if 

I 

1 ae 


cot 
wo 


wld 


=) 
e 
5 


*PeNUUOI— SATOH) TO § Tauy ANV SAONUTHAANNOYID 


MOOd-LUMOOd § NOLXYS TEL 


ESL9-T 
888¢-T 
¢¢9¢-1) 
stad 
C6TG-1 
L96P-T 
TrhP 1 
LIGP-1 
S6GPr-T 
PLOP-T 
cose. T 
LE9E-T 
GGPE>L 
80E- 1 
9eez-1 
G816-T 
LLG +1 
OLES-T 
PIS T 
1961-1 
6PLI-T 
69ST-T, 


O9ET-T 
7 "bs 


| 
| 
| 


oge.08c tS F ig T 
086-9002 F|G T 
7S9-€26| 9 F iZP I 
€S§-.0Za\eh F \tP T 
LLOsL1C|th> ¥ FF tT 
G2S-slZ ts FHP T 
L6G-O1G|e& Vv eh T 
P6&-102| © F \tP T 
912-702 26 F tr T 
290-102 Fz i | rT 
ECO LELzL Fy We +t 
808-P6LtL F EE T 
ShL-161] t F 8 T 
269-881 20 F \7E T 
199-S8lifo +b ee T 
PS9-Z8L ZIT € |FE T 
SIO. GLUELI Ste 
STLOLILL € 1° 
CoL-SLie0l € 6° 1 
€18-OL1\F0T € #6 T 
686-491/26 € [$B T 
OSI-S9T\#6 € FS T 
G6Z-Z9LI#6 € #20 T 

‘ur bs | ur yy | cur “ay 

> eo) oS 
5 : 


E6IT-T 
8960-1 
GLL0-1 
8890-1 
7620-1 
9029-1 
6109+T 
CEs6. 
ZF96- 
OL¥6- 
1626. 
SII6- 
LE68- 
ZOL8- 
06G8. 
GIFS. 
0Szs- 
Z808. 
916). 
GGL). 
O6GL- 
6ZPL. 
Wie 


OLGL 
"yy “bs 


S8Y-6S1 
669-9ST 
se6-£6T 
10Z- 1ST. 
687-8PFI 
608 -SPI 
GEL-EPT, 
COC. OFT 
988-LET 


GEL EL 
\C6T-O€1 
919-LE1 
C81-SZI 
814-261 
91% O21 
668-111 
99F-SIT 
160-€1L 
€G4-O11 
FEF 801} 
eid 
698.01 


‘ut ‘bs 


Pe 
S 


166.S§1/} 


#0 
40 
£0 


ul 


“TaNIIO 


mo 4) 4 OO 1 OD 


mo Oo 4 MH 4 Oo DD DD 


OS 


“WJ 


10 
0 
ZU 
$11 


SO OR RR KR KR KR KR KR KR KR RR KR KR eR A A as eS 


ral 
FT 


ul 


i] 


“49 


"UERIC 


"PanU1juoI—SATOU'D JO SVAUW ANV STONAUAAWADNIO 


“SUAMVN-UATIO’D UO 


SGT 


gc98-z\246-OIFZIL S FOL T | OG6L-co9T-FIE ts 9] 8 T 
PS08-ZE6P-9OF/FIL G EOL T | 9141-3 StZ-O1E#% GS |FL T 
086),-Z/8E0-Z0F| II S FOL L | SFHT-29SE-90€ Z G EL T 
ZE9L-S809-L6E/80L G FOL T | CLIL-268F-GOE FL GF FL T 
FCCL-ZE02-S6E\FOL GS EOL LT | 060-2 8F9-867FL GF tL T 
9101-Z/SE8-88E26 S |FOL LT | 2890-% 188-F60 20 G |b, T 
1699 zcor-Fee%6 G for-t | 140-2 680-162 40 ¢ |ty 1 
8099-7/SEL-O8eix6 ¢ | OL T 1766-1 GLZ- 18Z 0 So: Pits 
90€9-29Z8-SL48%8 G 76 I 1786-1 6S-€86 SIL F yt 
1009-Z)EFS-TLE)F8 G $6 T | 9896-1 TIS. 610 FLT Vie I 
£019-z\Psu-L9E 4, G #6 | zee. TAIT. 91Z. ZOL d |t9 1 
ZIPS -zilco-s9e|#, ¢ #6 TL | 1406-1 LFP-ZLG 01 ry i9 T 
LIIG-ZIP8-8SE 44 ¢ 6 T | 9188-1 €08.893 fut y it9 T 
PZ8F-7:199-FSEF9 G |F6 T | Z9G8- L GsI- g9z 6 7 £9 1 
EEGPF.Z.L6F-0SE $9 ¢ 46 TI | IT&8-1 489-192 t6 F |f9 T 
PHOP-ZiI9e-9FEFS G | 6 | 1908-1910.8c%%8 HF f9 T 
gcge-zocz-zrets ¢ #8 1 | cigy-Le9r-tezis F/9 T 
yige.zegt-see ds ¢ $8 1 | 9994.1 496-09¢%8 7 Fo 1 
98EE-ZIIOL-FEE ey G #8 1 | 1Z8h-1 OSh- 142 EL. F fe I 
ole-zir90-osg er 9 #8 T| 8404-1 2L6-e8282 F Ifo 1 
ZZ8S-S|1G0-9ZE| b GF 88 T | 989-1 8S-0FZ79 F itg T 
EFSZ-ZE9O-CZE SE G TB T 1699-1 FOL-1€z 9 yes T 
c9zz-z.660-etelte ¢ 8 1 | ece9-1¢0,-eec%9 + Fe 1 
‘gp7bs | “Or “bs | "ur 4y | UE 3p] “gba | cur"bs [cur ay) ur yy 
> eer ) S Pa ee Q iS) 
E E a 8 : § rs 5 
B : 5 


*Panu2jqUuoo—SATOUIN AO SVEUY ANV SAONTUAANNOAI/Y) 


WOOd-LUM00d S NOLXaS 951 


Z69F-P |\19G-eF9 FS 4 |$h ZF \IOI9-€ |694-028%8 9 [EL & 
ZOEF-F |1F6-1S9 tS 4 th f ere LEL-GIG 8 9 |8L f 
LI6E-F |69g-cE9 4S 4 EP &@ S9PGeS |90L OIG ES 9 1#T & 
IZSE-F |861-929, 8h 4 th & tae € \€31-G0G #4, 9 el & 
OFIE-F |G1Z-129, th 21 fh SF GLLF-E |TFL-009, FL 9 |FT & 
0912-F leg, GI9 ze L/ 0 & lahP-€ 808-S6F #9 9 |¥L & 
OS€Z-F |08z-O19 fE 4 |ZE Z re G18-06F79 9 | T &. 
000Z-F |1208-F09 7 4 EE @ ice 066-S8t49 9 |20 @ 
OZ9L-F Izge.669 86 4 SE F \OIPE-€ |9OT-18h¥S 9 |\t0 % 
IPZ1L-F lecg-£6G 2S 4 FE SF OLG-E |TLZ-9LFIEG 9 180 Z@ 
0180-% legg.ggs] 2 4 8S 2% l1EL,Z-E \9er-TaPidy 9 \#0 @ 
00G0-F |noz-E8G FL 24 \F& ZF [E0Fs-E |0S9 99FIFF 9 |40 @ 
O€10-F |zgg-22G¢ 41 2 FE f |G10%- |F98-T9F¥P 9 |FO @ 
1916-€ l9gg.z1¢,40 4 | G-\9PLT-E |LZT-LSF/%E 9 [40 % 
LOF6-€ |61Z-19¢ 20 4 |2% ZG ISIFL-€ |O6E-SSF ee 9 | 0 @ 
ZP06-€ |z00-Z9G| O 4 FS & |ISOT-€ [069-277/ & 9 [ZIT T 
Z198-E |FLL-9SG FIT 9 |8% & 1ZZL0-E |FIO-EFF/ FZ 9 [EIT T 
ZOE8-€ |2Fg.16¢ FIL 9 4% & |19Z0-€ [E9e-8EF/ te 9 FIT T 
CP6L-E 898 -9F9 FOI 9 8% & l6Z10-§ |AEL-ESh/ $l 9 |FIT T 
€8C1-€ |681-1FG FOL 9 [FZ % ILE66-% |SET-6F|EL 9 |€IT T 
9ZZ1 +E 1690.9€S| OL 9 |#2 ZZ IS1S6-% |LSS-FaF| LT 9 [FIT T 
0189-€ loge6-0€6 86 9 |S Z&% {0016-% |F00-02F/80 9 |#IT T 
Gst9-¢ |6rg.czcit6 9 FL & |€068-% |9LF-SIF/FO 9 | ITT 
"43 ‘bs ‘ur‘*bs | ‘UT ‘yy )"Gr “W] ‘y ‘bs “ur “bs | “UL “yun ay 


a rT 
“panuryuoo—SATOUIN AO SVAUY ANV SHONATUAAWNAOVIN 


LOT 


‘SUAMVIN-UATIO“’ UO 


9FFP-9 
T86€-9 
91SE-9 
TS0E-9 
0692-9 
6616-9 
G99T-9 
1OG1-9 
9FL0-9 
1660-9 
PP86-G 
86E6-¢ 
Ft68-¢ 
16F8 G 
9708. 
T094-¢ 
GOTL-S 
(6619-G 
6869-¢ 
OGéG.g 
eas 
1GcOP-G 


LYCP-G 
‘45 “bs 


"Boly | 


: | 
610-826 ZI 
€7E-106 F1 
629-16 41 
266-106, 40 
016-106 20 
619-68] OU 
L1F-888/ 86 
GIP. 188\F6 
198-1828 
80€.898/t8 
F08-198) 8 
00€-.¢¢8) 
GE8-8I8\F 
06€-Z:8 
P86.CE8 
RLG-6ZE|49 
1ZSsESE 
G98 -918|eS 
1GG.O1+| G 
6FS-FOS/EF 
166+262/¥P 
ZEL+16L| EE 
BSS -G8LiFE 


‘ut “bs 


"BOLY 


iL 
i 
I 
I 
T 
a 


“UL 


"UINdITO 


OD. 100) "00 <0) 50) § G0. "GO. 160.400 "G0, "Gr 1100" 100." 00" 100) > 60! 00" WOO ROO) Gon n'a: 


(oa) 


“W 


| z eres 
For z 8898-8 
AOL Z |F9SE-SG 

OL @ |TL13-¢ 
76 6 1eLaE.8 
46 3% ‘cor. g 
£6 & En8T Gg 
46 &@ ZSII-S 
$6 & 11€20-¢ 
#6 .% STFO-S 
416.5 1066-7 

G6 &% i16t6-F 
#8 % 11806-% 
ER G 1198-P 
$8 peer 
#8 @ [0484-7 
28 2% JOFL 7 
ee 9904 -¥ 
te. $999-F 

8 & €969-F 
#4 &% 1196S F 
EL GC. GLI 
#4 Pape P 

“ul “a | “Wy “bs 

o | e 
8 S 


€1€-64420 8 FL & 
zar-en4te 8 tL & 
266: 991.8 eit © 
088-092 i S t 2 
694-FSL#T 814 & 
901-8hL; T 8 [29 & 
7F9-27L40 8 ¥9 @ 
[€9-9€4,40 8 |§9 @ 
819-0€L FIL 2 t9 Zz 
$O9-FSL/8TT 4 9 @ 
069-814) IT 4 |f9 & 
G1L-SIL/80L 4 AD & 
098-9041F01 2 | 9 & 
766-00L%6 2 #4 @ 
oer ORS La 6S 
118-689| 6 4 |$% @ 
P6F-Esgiss 4 FS f 
9Z4-LL9/F8 2 89 f 
896-119|2, 4 FS & 
66c-999|#¥, 4 49 & 
1Z2- 099) 20-2 59. 8 
1G8-799|89 4 |fF &@ 
'Z81-6F9T9 2 EP f 
| 9 9 06) 0) Tha a Wa 8 ck 
ere ae Si 
Bo fede tue 


“PONUUUII—NSATOUTD JO SVUUY ANV SHONRAIAANNOYID 


MOOd-LAMOOd S NOLXAS 


8éI 


. 


G18L-8 
6964-8 
019-8 
T419+8 
196-8 
1606-8 
BcSF-8 
920F-8 
S8hE-8 
1962-8 
IZ¥S+8 
1681-8 
89E1-8 
980-8 
8160-8 
1616-2 
9626-2 
1898+) 
9628+} 
T6L4-4 
1PZL-2 


1G-#9Z1| 9 OT 
#9-9G0T $4 OT 
I8-8tZL FE OL 
86-0FZL ZF OT 
0Z-EEZL tPF OT 
ZP-SZSL| F OL 
89-ZEZL FE OT 
G6-60Z1, t& OT 
LZ-BOBL £2 OI 
69-F6LL FZ OT 
G6-981L 4% OT 
ZE-6411 $1 OT 
PL TAIT EL OT 
91-F9I1 £0 OT 
79-9STL 40 OT 
60-6FIL 40 OT 
09-IFIT FIL 6 
ZI-PELL S11 


6 
89-9611. II 6 
¥Z-G6III #01 6 
G8-TIIL f0L 6 
9F-FOILZ6 6 


ZIL-L60L #6 6 


‘uy ‘bs | ur "yy 


OHNO ADAmDMDNMNaADAaAanmnnnrnwmwenvnanannnmmdm Dm 8 © 


“WW 


1199-1 
991G-2 
199-2 
I91P-), 
Z99E-1 
S91LS- 
F997.) 
L91Z-2 
TL9T«2 
GEIL. 
8890.2 
FG610-2 


1016.9, 


6126 9 
8EL8-9 
628.9 
GLL4.9 
661-9 
C189 9 
6EE9 9 
€98¢.9 
L8€G9.9 
IT6¥%-9 
"45 “bs 


5 


64 6801 
0¢-Z80T 


| 46-2901 
€1-090T 
7S- S01 
CE-9F0T 
0% -6€01 
@0-ZE01 
96-#Z01 
18+ L101 
€8-O10T 
61-001 

S61 966 

008-686 

FO8-Z86 

806-S16 

110-696 
C1T-296 

‘19% -SS6 

[61F-876 
1Z9-1F6 

ZZ8-FE6 


‘ur “bs 


} 


| 


"BOly 


| 12-GL01 


II 
£01 
$01 
#01 


$01 
‘ar wy 


o 
NNNNNN NNN INTONOH OO UUUlUDhlUlhlUDlU COD 


N 


“Ureiq, 


*PANUIQUII—SATOUIN JO SVEAUY ONV SAONAUAANOAOAIO 


‘SUAMVA-MATIO“’D YOM 


661 


FLF-IT |68-ZS91 #0 ZT ee 
GIP-IL |68-EP9T/ELL 1136 
€SE-1L |€6-FE9T/ FIL II, 
16Z-1I1T |46-SZ91 01 ufc 
6ZZ-IT |90-L191 FOL LT #6 
LOT-ILT |ST-S09T 401 I1/F6 
GOT-II |62-66S1,%6 1146 
FFO-11L |€F-O6S1 26 1 6 
£86-0L |Z9-18S1 #8 Its 
Z26-OL |18-Z4ST|\#8 IT '¥8 
198-OL |f0-F9S1/¥8 I1 #8 
008-01 |8%-SesTt, I1 #8 
6EL-01 |49-9FST &, 188 
619-OL |98-2€S1) 4 I1¥8 
619 OL |6I 6ZST#9 IT) %8 
69S-01 |€s. “02ST )¥9 II} 8 
66F-OL [16-1191 $9 1122 
6EF-OL |O€-EOSl eS I1 FL 
6LE-OL |€L-F6F1| F ITF 
OZE-OL |L1-98FT FP IL Ft 
99Z-OL |99-LL61 Fh IT/84 
Z0Z-OL |F1-69FT FE L1\FZ 
EFL-OL |L49-09FT/#E ITF 


1196-6 \9€- soe u1t9 
¥606-6 66-9071 #1 11 #9 
81S8-6 |Z9- ae IT #9 
I¥64-6 (O€-O1FT#L 1 to 
FIEL-6 186. LORE ET I1¥9 
8819-6 |TL- “681 £0 TI 49 
Z1Z9-6 |FP-S8EL ELT O19 
9€9¢-6 |2Z-LLEL FIL OL FS 
190S-6 !00-69€T IT OT hes 
‘86FF-6 |Z8-O9ET F0T OT rt 
| 


¥80-01/0Z-ZSF1| € Seen ein Sint RC i L 
CCZ0-O1\8L-EFF1 FS TI he 


leah G9.ZSE1 201 OL ts 
FEOE-6 |Z. ‘WHEL 76 OT 4s 
ZL1Z-6 \OF-9EET #6 OL ¥2 
66E1-6 |ZE- scet fo ots 
9891-6 |S3-0ZEI ts O1| ¢ 
€Z11-6 |ZZ-ZIET ‘eg OL tr 
1960-6 |0%-FOET) 8 O1 FF 
1100-6 |23-96Z1 (Fe OL $F 
Z9F6-8 i 8821! ey OL t+ 
1168-8 (ze.0set'#9 O18 


1968-8 iaortealga OL FF 


oonmnm om Mm om HM 1 Hm mm om Um lll ll OD OD 


nonnnnnm wm HH 4 1H oH HH OH Oo om lUlUlUOlU UD 


“43 “bs STOR ath: “oy Nea eo ba) | (SUT Ss | UT "33 | “UE “ay 
eg > Q o) > > fo) S) 
mt 5 E mt mt =% 
g g : 8 $ P E E 


"PAnurzqUuog—sA TOVIN AO SVUUY AGNV SAONUUAMCAOUIDN 


MOOd-LAMNOd S NOLXHS OST 


GEg- FL 
SOPr-FL 
S6E-FT 
SZE-FL 
oGZ-F1 
981-1 
OTL. PL 
L¥0-bT 
846-1 
606-€T 
0F8-EL 
GLL-EL 
€04-€1 
Ge9-€1 
L9G -€T 
66F ET 
Te€P-€L 
P9E-ET 
962-€T 
62Z-€T 
o9T-€1 
¢60-€T1 


8Z0-€T 
“yy “bs 


1Z+€60% 
10-€80 
86-2102 
06-2902 
98-ZS0Z 
8-Zh0Z 
€8-ZE0Z 
8 -ZZ0Z 
06-2102 
96 -Z00% 
40-661 
81 - E861 
PE -EL61 
0S-€961 
01-8961 
16-€F61 


#9 
#¢ 


$¢ 


g 
$7 
ad 
2 


‘ge 


g 
82 
£Z 


¥o 


OT -FEGT ZIT 
CP-FZ6L F11 


CL-FIGL ELT 


| 


€0-SO6I £01 


| 


8£- S681 £01 
FA -988T 76 Zl 
FI-9L8L 46 ZI 


‘ut ‘bs | ‘Ur “9 | 


“WHMOIIQ 


€T 
€I 
€1 
€1 
€I 
€1 
€I 
€I 
eT 


€1 
€L 


€1 
€T 
eI 
€I 
EI 
ai 
a 
ol 
ol 
él 


#€ F 1296.21 
#8 F (S68-31 
£6 PF (628-2 
¥E PF |€94-21 
#6 P {169-21 
| € F |1s9-Z1 
4% F 199S-Z1 
4% ¥ 008-21 
$3 - eee 
#% DP |OLE-ST 
#6 F |S08-21 
4% -B [9ST 
4% F OLT-Z1 
me ae ral 
4L oP |8b0-21 
$l ¥ |¥86-11 
$l F (006-11 
¥ F% |9S8-I1 
at F €6)-11 
FL F (604-11 
41 PF (999.11 

Tt ¥ (009-11 
#0 ¥F |PES.II 
"UT "9y)] “ay “Bs 

~) b> 
B | § 


ou 


| 
| 
| 
| 
| 


| 
| 


| 


gc. s93t to oT £0 v 
00. Lea $8 rat #o t 
Gh-LP8T #8 zt 40 if 
G6-LE81) 8 ZI80 > 
OF -SZST Fh ZL tO 4 
10-6181 #4 2140 7F 
‘99-6081 $9 ag 0 + 
91-0081 €9 ZLEII € 
91-0641, 9 oI EIT € 
OF- 1841 #¢ Zi AIT € 
GO-ZLL1 TS at #11 € 
GL-ZOLT EF ZRII € 
GF-ES41 #F TLTIL € 
60-FFL1) b SIFT € 
6-PEL1 $C G1) 11 € 
HL -GCL1FE ZI 201 £ 
PS-91L1 2% ZL EOL 
8E-L0L1 4% ZI FOL & 
€Z-8691| 3 ZL t0Ol € 
ZL-6891 #1 ZL #01 € 
20-0891, tL SIFOL € 
96-0191 20 ZI #01 & 
06-1991, 40 ZI OL € 

‘ul ‘bs | ‘UT ‘95 | ‘UT “3J 

4 : 


“PONUYU0I—SATOUID JO SVaUY AGNV SHONAYAAWNNOUIDN 


"SUMMVA-UATIO’ UOA 


1éL 


| 


FS6-L1 26-1480 0 STig6 F (008-91 oa-zeee te a1 f9 v 
948-21 '61-FL93 £11 rte ; lozt-9t \ot-zzez i ri t9 7 
864-41 46.2992 $11 FL46 F |190-9T |8F- 1182 82 v1 9 v 
074-41 pera IL FT) 6 % [446-91 ig lf F1i9 F 
CF9-4T [62 -0F82 SOT FI\E8 F |P06-ST \2%-060 # = 9 F 
G9G. LT GF. 6z96 FOL ie P |0€8-SL F9-6L22 FL PLES F 
88P-L1 O€-81S326 FI #8 F |4GL-ST |90- 696220 FIs F 
11-41 6T-409%46 FTES ¥ |F89-91 e9-80zz 40 ree 4 
tEE-AT Z1-96F% ¥6 FII#8 F |TI9-ST |10-8F32, 0 FIG F 
LGZ-LT G0-S8h% #8 V1/¥8 F |SES-GI €S- L800 FIT ST eso F 
O8I-LI €0-FLFZ 8 FURS F |G9P-GT \GO-AZZZ ELT ET\Fs F 
FOL-LL |10-€9FZ FL FI] 8 H \Z6E-ST 19-912 ZOT yl if 
LZ0-L1 FO-CSFS FL FL ZL VF OZE-ST 81-9022 /T0T 1 c Ff 
196-91 10-1t?S ¥L FIEL PF [8hS-GT 08-G6IZ FOL Ser F 
G18-9T FI-0hs 49 PIF, ¥F l941-ST laF.981z ¥6 ley F 
008-91 22-612 29 FItL FH |FOL-ST 80-SL1IZ/e6 Elitr F 
FL -91 6.8076, 9 F118, F \€80-GT GL-F9TZ8 Eeltr F 
6F9-9L 8h. L6ES #g ile F 196-71 |LP-PGIZI#S Eller F 
£149.91 G9 98EZ FS FIL F 068-FL 6L-FFHIZITS ELEY F 
86F-9T ‘€8.926% § FI] 4 F 618-FI (S6-EE1Z 4 Elty F 
EZF-9L G0-S9EZ EP v1 £9 + ran GL-ECIZEL Ell b F 
GFE-9L 8Z-FSES| F FIED FH \G19-PT ES-E11Z| 4 life F 
FLZ-9T GS.EFET FE F189 1 leo |SE-E0TZ#9 EST F 
in Gosaliaiaa Satan Hikes "3 apbs | vur-bs | -ur 9g | "Ur 5 

Far |neei| tf 24] See 4 (tok oi | ede | be Bl 9 

ae ae B alhct ns| edtescl ea Mra 

5 = 

‘PanuyyuUogI—SATOVIN JO SVAUNY UNV SHONUUAAN NOUN 

MOOd-LAMNOd S NOLXMS CET 


PZ-CILEIZIL 11/8 
6Z-G89ElTIL L1\#8 
PP-SS9E/F0T ATIF 
89-1698 #6 41 8 
€0-G09E 8 ATE, 
L¥-8196| 8 LT FL 
T0-ZSSE\F4 11 FY 
99-G2S8) 79 41 4 
'6€-66PE SS LLF9 
ES-ELPE|20 L149 
‘OL-LPPE|tp L1t9 
'0G-1ZPS|€E 41| 9 
‘€8-G6EElte LL FS 
9G.69€E|/$L 41 F¢ 
88-EFsE ZO LFS 
T€-8TEe|¥O 41) ¢ 
€8-Z6ZS/E1L OL EP 
‘OF-L9ZE/F0L OL FF 
LI-ZPCE|EG  OT\FP 
66-91ZE| 6 91] F 
16-161€|¥8 OT/#e 
26-99TE FL or fe 
FO-ZPIE F9 OL FE 

‘ar "yy | ‘Ur 


|"vuy “bs 


19 2 1 19. 10 1 sas aa) ns sata“ sD 


) 
“Wy 


L¥9-12 
9LP-1Z 
G0E-1Z 
GEL-1Z 
G96-06 
161-02 
669-06 
T9¥F-0G 
66-02 
8Z1-02Z 
€96-61 
864-61 
c£9-6I 
TL¥-61 
60€ 6I 
LVL-61 
86-81 
$88 .-8T 
G99-8T 
90¢-8T 
LVE-81 
681-81 


€€0-8T 
"3. ‘bs 


9%-41TE 79 911 g 
99-2608 $9 OLE SF 
96-1908, th 91 4e 
Lb-8F08 Fe 917% ¢ 
40 6108 $2 91) 2 GF 
\44-P66Z FT OT EI 
44-0163 #1 91 tI & 
AP 976% £0 91 FI ¢ 
inl all cli T 9 
99-8682 EOL ST%0 
94-182 OI st to ¢ 
(S0-198% #6 SIito ¢ 
PY. LG8s £8 ST} 0 & 
Z6-€082 $, SLI F 
1G-0812 #9 SI#IL 
61-1916 49 SL FIT ¥ 
L6-EEL2 FS ST) Il F 
C8.O1LZ th S101 F 
€8-1890 $6 GL t0L F 
16-49937% ST FOL F 
80-2492 12 GI! OL F 
Ge.6192 1 STt6 F 
24-9663 $0 SIt6 F 
‘ur ‘bs | ‘ur 4g | “UL “93 


‘panurjuoo—SATONIN JO SVaUVY ANV SHONaUAAWAONIO 


S&T 


*“SUMMVW-UATIO’D WOA 


9% -9Z0S\FIT 
61-S66F|f0T 
26-€96F 46 
GL-CE6F|Z8 
89- 106F| #8 
0L-OL8b/ EL 
€8- 6E8F/49 
G0-608F|#¢ 
LE-8LLP| 
6L-LPLb\ FP 
O€- LIL FE 
(6+ 989F/8% 
leg -9c9F EL 
PP. 9Z9FIEL 
cE .96SF| #0 
98 -99SPF/FIT 
jA¥ 9697) 801 
‘419 -90GF|26 
‘16-9174 /86 
AE LbPY E8 
(48+ L TPP EL 
LP 8884/49 


‘ut ‘bs | ‘ur 


4 
® 
P 


Z0+8S09/¥0 
| 


PIL-ZE 
616-1€ 
OTL-1€ 
€09-TE€ 
962-1€ 


“ 


Iz ¥8 
02Z| 8 
02, €4 
02 t4 
Oz FL 
0z| 4 
02,89 
0z/t9 
#9 
9 


61\FP 
61| F 
Mi 
61 ¢€ 
e1lte 
61| € 


61 42% 


“Ur 


= 
S 
8 


evovuoe obo HOBO HDHD HHH HDD HD HHH HO HO OHO OH © 


[LZ-0€ 
690-0 
198-6 
699.6% 
99% -6Z 
¥9Z-6 
¢90-6 
998-82 
899-82 
IL¥ +8 
PLZ -8S 
810-82 
E88 +12 
889 1% 
FOF LZ 
10-12 
801-1 
916-92 
CZL-9% 
FES +9 
FPE-9Z 
CST -9% 
$96-SZ 

"33 “bs 


4 
$ 


| 
9T-6SEF| 9 er! 


s6-6zer tS 61 
98.0084 fF 61 
£8. 1L0F FE 61 
ida lie 61 
TL-F1GH/tZ 61 
GE. S84) FI 61 
1L-991F,%0 61) 
GZ-SZIF/ELL 8I 
€8-660F FOL 81 
1-1207/£01 81 


91-STOF|E8 


E1-1868\ FL 
0%-6S68| 4 
9€-1868| 9 
ee 
fe tear 
oy -BPBE AE 
Z0- 1286/4 
19 -e61€\¥2 
EF -99LE/ET 


| 


| 


| 


8% - 61) 50 
‘ar ‘bs |; ‘Ur 


Pr 
g 


4 
#% 

Zz 
$1 
#1 
al 


991 1 1h ah ne a eH CTO is HD © 


“PanuryjuUuogI—SAIOUI) dO SVAYW GNV SHONANAAMAOUION 


uO00d 


- LA M00 


d S NOLXGS 


TEL 


60ET-3L 
€288-01 
OFF9-69 
99TF-89 
1002-19 
1966 -¢9 
9008-49 
FLI9-€9 
GPP 39 
9283-19 
IZET-09 
0266-8 
8298-15 
IGPL-9¢ 
LL€9-G¢ 
GLPS-FS 
GOGH -EG 
918E-3G 
8LTE-1S 
0692-04 
9€22 -6P 
9261-87 


O€LT-LP 
“ay ‘bs 


TL 0G, 2 
{OL 62; 9 6 
4 621G 6 
t§ 62) ¥ 6 
#0 6%, € 6 
#6 8z| Z 6 
#9 sz; Tt 6 
Fg 82, 0 6 
#0 82 IT 8 
6 12| OL 8 
#G 12) 6 8 
5G: 225-8 *8 
FIT 92, 4 8 
#8 92/9 8 
19°. 97|-S'=8 
#% 92| b 8 
Er ele *s 
FL. S2\"% 8 
#7 GZ I 8 
#I Gz) 0 8 
£01 ¥2) IT Z 
s Fc! 01-5 
#2} 6 4 
a wy) Ur “ay 
Q 9 
a |. 8 
5 E 


paca ape Drader cre brea | a7 One Ep Bod 
ae | Me 1 66. 2 
sar: + " — itorseo. 0 
Zo0c-ey| “°.. #6 So,.6 2 
| 083. GP Ss 80 ESPs 
lezse- iF **> FES Se 1S 2 
loge. OF, °*- 9 Bo-G o£ 
oor 6s} °° © GiLey 
loner. Scher -1FGS FIT 1%, 0 4 
9cZ- age 8089 II 1%, EIT 9 
1Z0- ad ac “OLPS, For 13 #11 9 
001-1898 -EFFS ¥6 IZ FI 9 
€h¢. salag: O1FS kg 1 II 9 
LPS. apes ares #2 1% $01 9 
ZSL-LE\S9-ShES TL, 1% FOr 9 
168-9€)10-E1E9 29 12 FOr i) 
FL9-9|Z0- 1829 FS td 01 9 
OSF-9E'L8-8h29 EF 1G. 6 9 
1ZG+9E Z8- “91S, y 1%6 9 
900-96. 98-F81S ¥§ 126 9 
781-c¢ 00- “E919 8% 1% 6 9 
¥9S-SEFZ-IZIGHL 13%8 9 
Ppe-cess.6809#0 Zs 9 
‘ay bs ‘ut bs | ‘Ur 4g “UL “yy 
> > Q ~) 
a ie 


*panuryuog—Sax IOI JO SVAUY ANV SHONAUAANNOUID 


‘SUAMVW-UATIO’ UOA 


S&T 


EL [1698-01 
€I 6898-0, 4 
EI |4648-001; * 
EL |1Z0F- 66 
EI |LPE6-16 
EL [817-96 
ZI |PEEO.S6 
ZI |9869.6 
ZL |6F41-26 
GL {4291-06 
ZI |809€8-68 
ZI {4696-218 
ZI {£069.98 
ZL |11ZZ-S8 
ZI |£Z98-€8 
109%-9T1 ZL |091S-28 
ZEL9-FIT ZI |S641-18 
9160-€11 ZL \OFS8-6) 
61€¢- 111 IL |O0FS-84 
2116-601 IT [2982-24 
ZhEP-8OT IL |€EF6-S2 
€106-901 II 0299.64 


F6LE- COL fh 98, IT OT6E.€% 
“a bs me ‘ur "9g | ‘Ur yy] “Wy ‘bs 


TLLE- TFL 
0929 -6ET 
1928 - LET 
PLST-9ET 
T6EP-FEL 
9ZEL - SET 
09€0-TEI 
POSE -62T 
C919 -LE1 
1610-961 
86CE- FoI 
1814-cel 
9180-T3L 
PLOV-6IT 
0668-2411 


aN mM Hin or ORORF OTH NOH SM 


Be 
£ 


<4 
go 
B 


*Panur4zuoI—SATOUIN JO SVUNW AGNV SUONAYAAN DOAN 


MOOd-LAMN0d S NOLXAS 98ST 


7 


e 


oe 


a 
. 


peiced 
cco. 182) 
C01Z-623, 
9086-962 
£091-F3G, 
OLcG. Ege 
LESe 02%, 
Z99T-81G 
9686-S1¢ 
1SG3-€16 
€019-L1Z 
PIGS -60Z 
916E- L102 
9646-06 
GI9T-€0Z 
4690-102 
0¢16.861| 
9768-961 


6568-F6L 


0921-061 

€269-881 

7899 -98T 
"ys ‘bs 


“BOlY 


91L4-C6T} 


4% 7S 
ATE €9 
e “2c 
fp €¢ 
$I €¢ 
F0L ZS 
#4 2G 
Fp GG 
TE. Co 
OL 1g 
#9 1S 
te 1g 
#0 Ig 
#6 0S 
Fo og 
¥é OS 
0 os 
#8 6P 
to «67 
$6 6F 
#11 8F 
78 87 
#3 «89 
aR". 
Q 
2 
E 


GO¢9 .F81 
ChS9.Z81 
P£99-081 
ZE89-SLI 
OSIL-9LT 
G9GL-FLI 
1608-Z4T 
CE18-O4T 
6176-891 
Lec0- 497 
e0ET-S9T 
ELEZ-E91 
ESSE. 19T 
ZSSP.6S1) 
0629-1S1 
8GL1-SST 
P8E6-€ST 
GOIT SST. 
63. OST. 
968P-8FL 
6F69-9FT 
LL16-FF1 
1681 PT, 

"4g “bs 


“*BOLY 


i Ship SL 
For LIE GI 
tL L/S G1 
#p LPL ST 
tt L¥|0 ST 
9! OF|IL FT 
44 9F|OL FT 
+ 9F\6 FL 
#0 9F8 FT 
$6 tlh PT 
#9 S719" FL 
fe GHG FT 
40 Gb FI 
$6 FFE FT 
9 FHS FI 
2% Py PL 
a €F|0 FI 
ts SFiIT EL 
ifs SPiOL EL 
Re €t\6 I 
$11 Zris €1 

8 Shh SI 
$7 GPO EL 
ee Mie A! ee 

Q 4 
a | 8 


: 


“panurijuoo—SaToslp dO SVEHY UNV SHONGTUAARKOOUID 


LST 


“SUAMVAW-UATIO’ WOA 


—: sn} ‘sopIs ty0q Su:qono4 ‘o14090 

S}I Ysnoiy} UMBIP SUIT JILsIVIjs B st 

Q[OITO BV JO LOJOUIVIP OY, “eouUdLEJUINIATO 

S}I OOIM} PUL ‘BOIL SII SOUL MOF OSTR ST 

JOYJOUB JO IOJOWVIP IY} BOTY OPOITO 

kuy ‘siojoweip a10y} jo sorwnbs oy} sv z0130 

Yous 0} oly SOpOIIO JO Ssvotu oyy, ‘odvys royjo Aus 

10 ‘orenbs yuoq ueeq pry o}e[d yooj-QT O11} JE UBT} 

IOVVM OLOW PLOY PTNOA Fr ‘4L UL 4ynd WoZ0q B pus 

‘apuljAo B OJUL PO][OL SVA\ SUOCT 4ooy OT 9yvTd UOT 

ue jt ‘Aus O} ST VY} : [vIoyewM Jo yUNOMIe oS 

ey} Jo opvu ‘odeys royjo Auv jo JossoA B ULTy 
Aytyavnb 10yeaLs V UTLJUOO [IA JOSSaA AV[NOIIO VW 


‘ATOUIDN GHL JO SaLLyadoug 


| | | | 
C150. 182. 


1949-812 ** |Z 601 SI 969r.75¢ ** #9 990 81 
TLIT-912) °° |€0I 896 81 FSIT-Zoe. “+ “$e 9G IT LI 
eigo-enz| °° (8, 998 st (1844-67 ** FO 99OT Bt 
600-112, °° |p 89h ST 00SF-L4G °° #6 S96 BI 
|tg0s.s9z| °° |€1 899 8I OST -9FZ. ** 19 goog. Lt 
w98e-.99z| °° [for 499 ST \1PZs-bz, °°" FZ og LI 
LOsG-cac\ *" i42 L497 ST A829 072 m2 Ee t99 LT 
e1e9.19t, “| } 298 Bi Oeve-een, “" fe 799" 21 


i | | 
602-662; °° |#0 492 S8I 2896.SE2, 2 a 


yy‘bs | ‘ar‘bs | ‘ur yy ur 3g] ‘yy ‘bes | “Urbs | “ur "ay "UT “ay 


rr Fe 


— 


coke 
Ye) 


"eoly 
Bo1V 
"und 


*UIMDIT{) 


*PINU2}ZU0I—SATOUIN AO SVAUY UNV SAONTUAANDOUID 


MOOd-LHWNOd § NOLXUS SSI 


"BOB 
Jenbo Jo opoIto B Jo ToyourvIp oy ST Jonpoad ay} 
pus ‘gz[-[ Aq orenbs @ jo apis oy} Al[diynI 
‘eore Tenbe jo aunbs v Ju opis eq} st youp 
-o1d oy} pure ‘Zggg. Aq Joyammvip oy} ATH [NIN 
“‘LOJOUIVIP IY} Sl yonpord ey} pus 
‘1E8GT-[ Aq vores oyyjo oor orvenbs oyy Apdypnyy 
: BoB dy} st yonpord oy} pus 
‘regu. Aq—JfosHe Aq poljdyjnu «oyourerp oy} ‘avs 
O} SL JvYJ—AoJauILIp oy} jo orvnbs ony ATdiypn 
“IOJYOUIVIP OY} Sl 4[NsaL 
oy} puv ‘TestTg. Aq oouorojuanono ey} ALAN] 
“QOUILOJUINIALD OY} SI youp 
-oid oy} pus “9TFT.g Aq doyourerp oy} Apa n I 


—: ny} ‘aoue 
-loyumnorro @ jo yaed Auv st lv UY 


—! sny} ‘eoualayUIMoATO 
pus pxloyo oy} JO s|pprma oeyy suratol 
iejnorpuodied & SI OUIS postoA OIL], 


—:sny} ‘toyourtted 
IO QOUdIAJUINOITO OY} UI soovTd omy AUG 
sututl oull yysteiyys B sf ployo V 


—:sny} ‘1oyourtiod ay} 0} 91,79 
oy} Wolf soUISIP a1} IO “ToJOUBIp 
oY} J[ey Sl efodlo B Jo SNIpel OTL], 


 Oere 


*SUAMVN-UATIO“’ MOL 681 


-sod sv UIQ} SB oq SJOALL OSoT} JO Spvoty{ OY} JOT 
‘og A[Aveu Io ‘1ayjo Yowa yoou [IM Aoyy ‘ut ynd 
W1VSE OLB SJOATI UOT JY} OS °F DAOGV WBS OY4 
UL 9[OY 9Y} OSTB pus ‘ofoy Pe[Ip oy} YUls1ezunos 
‘yowlo oY} JO pud OY} JNO SUI[[IIp JoypY “TOTLOq 
oy} Suluvefo ut poaouror A[1odoid JoA0U 10 WopTes 
SI 4I soueyM wor ‘de, oy} Jo espa oY} Jopun 
pUuB SpvoT-JOALI OY} UoIMyog UL syors AToyeUIysqGo 
JOTIOg OY} 2pIsUL oTVos IO JUOUIIpes oY} ‘uoisuedxa 
[enboun Suisned sdvy OM} 94} 0} UOlZIppe UT “yeyy 
pulu UI oUIOG [JAA 9q FI JoT ‘oTqissod se og 
OY} WOLf IeJ SV oq [[VYS Yoyed oY} JO stuvos oy 
qvy} coord B oS1vT OS ynO yd “qno o,eTd Oy OV} OF 
giqvorjourd you st yt JZ “opqissod jr ‘qno oyeyd on} 
SAB Inq “YL YPA sodwue, you op “Y}sus] Jozvois 
JO JI yuq ‘BuO, SOyOUL g UBT} OTOL JOU ST Yous 
ey} JI ouop Ajojes oq AVUL SI} ‘Ofna vB SB ‘pue 
-£4no peTplap ATezo[duroo st Yovso oy yey} Os “Woety 
yo Ajlueryx9 IO WI0}JOq OY} UL BfO B sUTT[LIp Aq 
pouvdos Apitetodwe} oq Avtu syoRto osey{, *0VL0 
® UL sj[nset A[qvyLAoUl ‘pjoo puv yor ATozeuIEy[V 
gatuodq Aa[Ioq oY} SB ‘UOIJOVIJUOD puw UWOIsULdxe 
enboun yuvysuoo szt pue ‘ezerd 044 Jo yrvd 1oqyOo 
Aue ueyy yuoyxe Ioyvors Yyonur B 0} spuedxe pus 
‘T9}j04 souoddq ei oY} ysorvou det oy} ApUanb 
-93000 {oI OY} 4SalvIT 9UO OY} OF SUT}JoS WOT 
T9yVM oY} sjudAeId Joyous Aq posdaoo Sureq dey 
euo yey} ‘SI osnvo oyy, ‘oyetTd oy} Jo oTyUeD 94 
SPIBMOJ SJOATA OY} Wo Suruuns ‘tvodde 0} ursoq 
SYOVIO ‘OULL} OULOS IOF YAIOM ye Suleq A0ye yvuy 
‘OIE OT} JO WOTJOR OY} 0} posodxd sZIATI JO SMBS 
OAVY JVY} SLO[lOq UL poorjou A[UOTUMMOD SI 4] 


‘SUATIOG DNIXIVdad yy 


MOOd-LAMOOd S.NOLXAS OTL 


Oy} ‘81N990 S1Y} JT “4SoSuOT 9} SuIEG rOJOUTVIp 
[e}UOZLIoY oY ‘odvys [vAo UB SoTUNSSB oqNny Oy 8B 
‘dorp [[TA 9UO [eJUOZIIOY OY} pu ‘pug [IIA YIWT 
[BoI}.10A OY} ‘aInsserd oy} 0} AVA SUTAIS ST 9qny 9Y4 
J] ‘Aljteyuozioy ouo puv AT]TvO1INI0A OUO ‘ALS 0} 
SI JV} ‘SSO1O B JO WIOJ OY} UL 9qn} 9 Jo o[ppru 
oy} UL SI}VT OM} scuTovjd Aq poulezioose ATISva 
SI SINT, “BE suto0eq 0, Aouspucyz Aue savy soqny 
-d0vUiny oy} Jo do} oY} Jr SoTjou ‘AoTIOG OY} suTys0}4 
Ul puy ‘OM “SQTOOL 0} 41 480} ‘yout orenbs rod 
"SqTOG JO oinssord B 0} POYIOAM ST IO[IOG OY} Jl ‘ZIA 
Sommssoid SUIYIOM OY} 9[QnOp 0} 1o}BA, POO TIT 
41 480} “TeTIoq 944 sutmedods Joypy “41 Worf doy 
-<Ip o[qviepisuod & ssojun ‘oly oy} SpieVMoy sdvy 
ey} Jo espe oy} sovd aosou ynq ‘UOIT MOT CTY 
UO OUOP OY T[VYS SUTY[NvVO oY} 4ryy Os ‘opqissod jr 
“41 oouvse ‘oyejd Mou B UO Suyynd uy ‘Your us 
jo yyt Aes ‘mou toyM otoM soyetd plo oy} uty 
TOUUTY} OTF V FL OAV] OF OTQBSIAPB ST 4L “LoT1OG 
plo AqoA @ ul oyeyd Mou ve Sulyjnd UL “Mou Toss 
SUM JI JeyM orqissod se ATIvou sev AeTIOG oY} 
SUTyVUL sng} ‘ouo Mou B UT ynd pus oye]d SATZOOT 
-op eq} yno yno 0} Ynq ,‘uo yoyed we 4nd 04 4oU,, 
Ioyjoq SABVATB SE JL Jug = ‘oTqissod se aepno.ato 
Ajaeou sv Jo ‘punor yoyvd & YALA patoA0d aq 0% 
O1v YOIA sofou 9q} yno ynq ‘ourerj-o1nyord *B jo 
OpISUl OY} IYI] ‘stouro0o orenbs YI yno ofoY *B yo 
OAEU ‘LETIOg B Jo yaed Au uo soyoyed Suryynd uy 
‘orqissod sv moos sv ono Mou B Aq poovyder pue yno 
qnd eq prnoys oyv{d poxovr1o 94} pus ‘snolesuep 
BAVMTV SI SIU, ‘“SPOALL OY} WOOMJOq OTOY 0} TOY 
WO1J SUIUUNI ST WIBIs OY} Ul Yveld vB yey} poaros 
-qO oq [[IM JI soultJoMOg “yAIP 9} AMoquey 10 
qOVI}}e IO ‘yVoy OY} UleJoI O} UIVSL YOU 8B OS ‘OTIS 


‘SUMMVN-ULTION WOd IFL 


‘yop10 oy} ALS Not TOAIOSTIOYM OF IO ‘k@M IOAO 
“yey AA “08 Op you plnomM Ayureyt00 ostmaoyyo Lou} 
e1oyM ‘diysuvmytom [nFqnop 10 pred Joao ssed 
0} ‘WaUIALO} ley} Jo ‘sxomnzoujnUeUl SESNv Liteye ie) 
esnepo B Yong  “oull} poeyloods ay} 9Aoge PUB IdAO 
Kep kx0a0 oy Avp-@ Youu O8 JO Ayyeued ev az9pun 
‘oyep urejtoo @ Aq ouop oq [TVUS Ff FVU4 qsIsul 
Woy} pus ‘yWoUOUT yseT OY} 0} JOPIO otf} SUIALS 
kejop you oq “UNE ajqejoodsat B 0} dop1o ou} 
OATS GOUO 4 LO ‘Moy YOOTOS "B ULOTF SOPCUIT}SO ysv 
NOL TOYRI[A O} SV SPIVALIOYJB WOTPIOSTO UALO anoA 
gsn pues ‘AA pus ‘soyoid Loy} sioytoq osoyM 
orambue pus ‘siesn Ur9}S PIO o1¥ OL[A SPUN) mo 
jo outros 03 Aytdde 0} sf 9s1n09 quepnid ysoul Oty, 
‘OUI padIByy B UO Suipiis uosted *B jo worjisod 
oy} ur skVvaye oq [TEAS nok yey} ‘Ayozes JO UlLSsIeUL 
apy Area @ Yous oAvoT [TIM ‘gsoq AIOA OY} 4B PUB 
‘oSujuvape oyqissod A1oAa OV} TT ‘suBoUl otlOs 
fq saaostmaryy opyestadutod 0} pur $IOJ Of WAV oY} 
oye uvo Loy} WBY} S*OT A]yeor FSB SOUIT}OULOS T[TAS 
‘ropio UB yod OF AJorxuB Tot} UL ‘oma ‘suosiod 
pseu jo spuvy eq} Ul yjosmno0k pug woqjo [TIA 
nok ‘os op nok JT ‘Tepu} YSoMOT OT} OF TOPO 
O11} DALS 0} Uo} pUv ‘sopyeuTTyso OF WOT} BUTYSC 
SKIOpOTC , OY} UL sToxvU-ToTToq Ot} TTP 0} OFLIM 
0} o[qestApe suvout AUB Aq you st 4t ‘oped 19T10q 
Mou v SuraAvy soyepduieyu0o uosiod B@ UOT AA 


‘SUAS, WVALG OL HOIACY 


*9.14N199 
0} 9.19190, TOL SOTIOUT g ynoqB FzOATT OT} yond 
pues ‘pouredxo atojoq sv ‘oqny oY} pus H 199.8 49q 
govds @ dooy ‘sult v YYIA JT ‘odid AvMoT[Vx) B 10 
Sul B YIM LoyI1o ‘pouoyysuerjs oq plnoys equy 


MCOdU-LAMNOd S. NOLXaS orl 


‘aqyvid ol} JO dopa OY} pur sofoy 
-~4OATL OT} JO OSpo oY} UdaAJoq Tout UB Jo sqye uetyy 
SS9] 9q 9101[} [[BYS osvo OU UT pue Sozyetd Youve 
JO Opl=jNo 9} UO o[qISIA oq OF puBIG OY} PUB ‘UOIT 
QITYSpIOYVIG Seq otf} Jo oq 0} soyerd oxy, *1odvy 
epeut oq 0} sozeyd-[joys oy} Jo Aus yon “S1O1} 
QPISUL IY} PUB SIol} OpIs]NO AMOF ‘ZIA “optsyno 
pus opIsul Ajo} BULE}[B 9q [VS OAy Ioy}o oy} pus 
‘apisyno poddvy oq [[Bys S1ol} pues Oy OU} + SETOT 
-JOATI JO O1}U9O 0} OI}UID THOT Youd soyout Z T[B 
Oq [[VUS S101} OpIsyno tT, *popOATI-OLSUIS SUTBOS 
aeinoi1o oy pus ‘qoytd setpour % poyATt-o[qnop 
oq [[VYs SUIvas [BUIPNyLoUoT OY} [TV ‘“SefOy-JOAlt 
JO 91]UIO 0} OI}IO WOAJ Y}5UET [B}O} JO “ULB “I L] 
Suryeu ‘sofoy-JoATL JO OL]UIO OF 91ZU9O WOTJ YORI 
OPIA “IJ P S101} OA ayJO oy} pu ‘sofoy-JOATI JO 
91jU90 0} O1}U9O UOT] YOVS OPI "Ul OT “Wy E Soult 
pus OM} oY} {so}u[d Jo SSUTI IO S101} WAS JO 4SIS 
-U00 [[VYS I] “HOI, ou us F “Loyourvrp “A: 9 “HF 9 

Aq Buoy “4f 8g oy [Leys Aopiog oY} JO TOUS OTL 

"TTAHY 

"0—F) B SUNOF 

‘NMOU ‘SUSSHTT VOL UATIOG GTATY ATANO(, UO 
TUIHSVONV'[ YAMOT GSUOF[-0G JO NOLLVOMIOAdg 


“oper 
qayem jo Aougoyjns B SI oL0q} JOU IO oO 
eos sfemjs uvo nok Woy Yonoryy “Lo[Ioq yy 
JO SMOPUTM 911} Ore AO} ‘S810}VOTPUT-10FVM Ssvld 
YIM pus ‘ssnzd opqisny FUOTOUS YRLMA poy LO]TOT 
mo oavy skeapy—:[Njosn punojy oq [TM SUT} 
-voytoeds jo sordoo Sutmozfoy oy} esodand yorya 
IO puw ‘oavy oy ors nOA [eIIo}eU JO Ayqenb pue 
JoTI0q JO UoYdisosop yoUKe oY} PUBYotofjod MoUy 


‘oAMVW-MATIO“N HOA . Crt 


‘suLsURy aroq 0} Ay1Tenb 
poos Ayyusroygns jo eq 0} ][e ‘do} oy} Surpnjout 
‘qSalO-WB9}S OY} UL sozvyd oorq}, Uvy} o10W oq 
jou T[eys roy, “posuey pue peysip ApyysTIs oq 
03 do, 04} ‘pasuvg sutoq yred soMoz syt Aq 
LOTIOG oY} 0} pemmoes oq 0} {yorq} ‘ul-% pus ‘ysty 
‘WJ € ‘AOpOUVIp “YE 0 [[VYS jsoqo-mv9ys OY], 

“LSHHO-WVALG 


‘dey oy} Jo ospe 
OY} PUB 9[OY-JOAIL OY} JO oSpo oY} UdoMJoq TR\OUE 
JO “UI-§ UVY} SSO OQ SLOT} ]][VYS osvo OU UT puL 
sayerd Foes UO oqny OY} OPISUL B[qISIA oq 0} puBIg 
OY} “UOAT 4SOq-489q ITYSpIOYVJg Jo oq |[VYs ‘poy 
-toods Apvorye ouo oy} ydooxe ‘aqny yovo url soqyeyd 
ol} JO 9FOYA OY, ‘oulr-uoisuvdxe 4sig oy} jo 
yoeq oY} ye SurousmuM0 pure ‘poynqraystp Aypenbe 
‘eqn} yove ur Ay[euoseip poovd sodid Lemoriey 
O91} Oq OSTV [[BYS O19], ‘AO[IOG 04} Jo Hog oy} 
pues 4I WoaMyoq AVM-j[VY MO IOYZOUR OsTe pus ‘UOT 
SUI[MOg IO JOOWMO'T Jo SUII- UoIsuBdxo Ue oq TLBYS 
JOT} SUIMOT[OJ OY} 0} YI Sutyouyye pus oye{d roow 
-MO'T 9} Joye Ajoyvrpowmuay ~=*Aressooou Jt ‘satedoz 
IOJ poaotdor ATISva oq Wd 4I yey} Os ‘dey, AoyI0 Aue 
Aq per9aoo sdvy syt Jo Aue avy jou T[eVYs org Ot} 
I9A0 o}eTd 0} ‘Avs OF ST yeyZ § 9qny ot} OpIsUT 9q 04 
Sdej-opis Tog ‘eqn, oy} Jo orJUV0 OT} MOTO "UL 9 
espo Yous Surq 0} APIA yuoroyns jo pu ‘Sucy 
“WY OT 9 OF ‘UOTE SUI[MOgG IO IOOWAMOT Jo oq OF 
oyetd doy quoi oy, “T[eYS Oy} sv YSud] oures oy} 
pus “ory, Your ue jo syyf Aq rojouvIp “UL g “YZ 
Oq 0} Tova ‘soqn} OA} UTe}UOD [[VYS Lo][10q OUT, 


“SUALT, 


MOOd-LAWNOd § NOLXAS ial 


T 
8 MO}XOQ , UL WAALS SUOISUDUIIp 9Y]} JO S[OO}-por TIT 
poy[neo A[punos oq [[VYs AapIog ayy Jo ofoyM UJ, 


“ONINTAVO 


“ITBy SO[OT OY} SUTYVUT OJ posn oq . YIP ,, 
B [[BYs yUNoDe OU UO pUB ‘oIJUI. 0} 9IZNI00 WAT 
‘ZIA ‘Lo[I0q OY} JnoYsno.iy yrede ‘ul Z [Te oq TTVysS 
AsyT,  ‘“SUIYVrIq JOYA ploo [suv JUS e OF 
yueq suleq jo aqedvo pue ‘Aqz;enb ys0q 9y} Jo 
pus “loyWVIp “UL; oq []VYS SJoalL oq} TLV 


“ONILAAIY 


"91JU99 0} O1]UBO WOT 
yieds ‘ul F ‘synU pue sqjoq youtr-E yJIM Burr oy} 
0} poinoos puv psovy pue ‘yoryy ‘ur FT ‘uom-ysvo 
JO 0q [[PYS POrYM ‘19A00 OY} 9¥V} 0} OSULT 104nN0 
24} UO paoxey PUB IOTIOG oY} 0} poJoATL “HOI 
“Ul § ‘SUld UOL-}YSNOIM poSury-o[qnop B Jo 4sI8 
“uo Toa T[vys AO], “ysoyo-urvoys oy} Jo quo] 
Ur TJ9Ys at} Jo doy oy} UO ouO pue soqny oq} MOTAG 
PUOIJ OY} UO 9UO ‘ Sa[OY-UBUT OY Oq [[VYS O1OTT, 


‘SH1OH-NVJT 


‘q1vdv ‘Ul F oq 07 sfeys O14 
UI SJOATI OY} / Saqn} OY} JO SUIL 9/Suv oY} Jo ‘Ur g 
UIU}IM 9} VULULI9} 0} Tova ‘04x ;d ‘uI-¥ Jos{vqs-yossn3 
MOF UJIM T[OYS oY} 0} podvjs oq [[vys pus Youry 
‘UOAT “UI-F X “Ul § X “Ul g SSUII UOJT-o[3u¥B Aq soqny 
OY} OF pomMooss pus ‘{joys oy opIsUl yy 0} podury 
‘yorq} “ul-Y oq 0} ‘ssoroe wees ou Sutavy ‘oyerd 
euo Ul oq Yove [[VYys [jays oy} Jo spus oy, 

‘ITHHY dO SAN 


"‘SUHMVW-UAIIO UOT GFL 


yL AS ‘qUOIJ-dOVUINY WOAT-ISV0 eB oq [[Bys e041, *1Bq 
-Sulrvoq O[PPrUt oy} TOA0 Ayyoorp ‘oqny yore JO do} 
oy} ur Snjd-s[qisny B °4 Teys ert, ‘g100p-900U 
-my oy} Joao Apoysrpowmulyt ‘raplog OY} JO PUOIZ OU} 
uO pox 9Sneg-ainssaid B@ oq Tes eteU.L *soqny 
ey} Jo doy oy} Jo [AT OU aaoqe ‘ut #Z 94 TIPUS 
gseis at]} JO T10}}0q OF qu} pox 8 ‘SSUIFE [VPOUt 
-un3 YIM ‘s10}BoTpUl-Loyea ssuls oA} 9q [RUS 
eLoyy, “surypneo jo gsodand oy} 1oJ LaTLoq eg} pus 
41 usaayoq osuep 10 JoUL UOM-JYSNOIM B OAV 
[[B18 ssutyeos osot{} JO yory “pouolyueur eof SB 
‘gajoy-Jo[s xs Suravy ‘oatea-Ayoyes eTqnoPp "UI-Y 
% OATOIOL OF 9[QUFTNS qsayo-wva}s 9} JO doy ou} 0F 
popAlA SuT}es Lo|POUe og reys eo “toTI0g OW 
| ysnoryy o8 Treys $3104 OU qey} OS “8}[04 popeoy-_L 
aye} OF Aaaydirod syt Ut Sopoy-F018 oj OAV 0} SUL 
-ysvo oy} Sadid Jo-MOl4 ‘aI-$z @ Oyv} OF TABS 
‘yuoIy OT]} 0} OSOTD PUB w10}j0q OY} Jepun popAtt 
SuIywos Poovj-UOdi-}SBo B oaey preys topl0q SLL 


‘SONLLLD 


"489} YORE 0} pepofqns Wo qysy Apeynposq¥ 
si YL piyun seploq et} gsvd you [yeys o[ A ‘uosiod 
pouorjuout-a10foq OTL} joooussord oy} Ut Tout eivnbs 
god ‘*sq] 09 J° ainsseid B 0} do[log Toyjoue WMory 
ut pooroy 10 dn yos oq T[eYs UrBqs sprvatoye pues 
‘OAIyeyMasotdod 8,09 pues ‘gou0gr ‘UMOIG “SISSOTAL jo 
gouosoid oy} Ul Tout orenbs red “sq OI J° einssoid 


@ 0} JOYE POO UTM pops} OF peus r9[104 OU. 
"*ONILSAT, 


‘UOIL OY} SUTYSNA IOJ posh joyyeu Joyo Auv IO ‘Ovtul 
-ouure-jes Aue oq 30U [eqs ao  190d-3OWOd__- 


en 


ywood-Lan00d S NOLXAS 


G TI 

DAB SIoTIoqd yey} ONT} pooput st yy “AyoFes TTA 
poYTOA oq Iesuoy, ou uo Loy} SeouoTUUIOD osuBYyO 
SIU} WOM pUB ‘TOII-ysvo IO IvNUBIS vO} SHOIGT 
IO }SNOIM BV WOIy osuVyo 0} Ulsoq AT[enpetd 
Koy} ‘Kes 0} St yey} ‘stopIoq Jo soyeyd oxy ur oovyd 
eB} Of SUISoq osUBYO AL[NOJOUL IO [VInyponz}s 
e—soouvjsuInoIIO JI9yjOo jo AjouvA vB pue OI 
ey} jo Aypenb yeursi10 9G} 0} SUIpIooOe ssaT IO 
OIOW—SUTYIOM Ivy savok AJUOAY YNOQe ILoUY 


* 


‘SUaTIOG GNVH-CNOOUS FO ASVHOUNT aHL NO 


- "e/QT zvok 94} Ul WAY UOpuOT UMOTY 
-[Jom @ Aq ao[Ioq poyroods oy} roy pesavyo oud 
[en Joe oY} SBA GAOGB OY} YN : LoyIoq v jo eorrd oy 
UWIOAOS ‘asinood Jo “YsNuI WoIT Jo so1ad JoyeU OT, 
‘C798¢) spunod xis-AyqsTo pure 
poipuny oAy jo wns oy} Loz ‘[vaoweI Jo sooo 
ey} wo pornfurun pue osieyo Jo ser} “OF pus 
‘squor ‘UMOIG ‘SAISSOTT JO Sasttuord oT} Wo potoAl[ap 
pus poyured Ajroedoid oq [[vys “poystug su1eq 
oye “IofIog oy, ‘owt Aue ye o,qvaowoel ATISva 
eq 0} pus spnjys om} TOAO ATISVO dI[S 0} sont oT} 
£ poypneo pur ‘oyeTd oY} OFUT poModos SpNys OM} TFTA 
eqn} oY} JO Sepls OY} 0} potnoas oq ][RYS OIyA 
‘Sn] WoIl-ysvo V OJUT Corp 0} IVq-sTIAIveq ore Jo 
puo yoo {sreq-suLIveq omy puv ozerd peop Your-9 
® UIA ‘oqn} ovo. UL SlVq-oITf WOLI-Jsvd JO S101} 
OM} Oq [[VYS OLoYT, “pnys yoo uo ynU B YT 
pousjsey pure ‘spnys or} J0Ao ATIsvo ssvd 0} OSIRT 
A]JUSTOUFNS oq 0} SUTISvO OY} UI SoTOY oly + poyx[NVo 
puv ‘TaTIoq oY} O}JUL pamaIOS spNys “UI-{ 9e1t} 
YIM IO[Iog oY} 0} podnoes oq [][eYS esvo Yous 
UT yUOIZ OY, “eqn, Yows 0} Loop SUIUINSU00-930UIS 


‘OSNAMVAN-UATIO’ WOT LVI 


IOAO] OY} SAVY ‘aured Jo yap qyIM dn poddojs 
qou 918 SIOAeT OATBA-AZazBS OY} JO sopins oY} yeu} 
99g ‘SIOACT 9} JO SpUF OY} 7B OV BAY SIOM OU} 
VOY odnssartd SUTYIOM Of} LOAO qsnf JJO MOTq OF 
PO}YSTOM SOATBA-AJOJBS OY} GALT ‘dn poddo}s jou 
ere AOQ} Bq} 998 OF Apuonbory sioyeorpul-ToyEm 
ey} Say, “ABp @ 90u0 odid jyo-Molq oY} Ysnoity} 
qno 1oyeM OFT B MOT = “OqT4 ayy jo doz of} 
Uy UINUaL O} WOIZEISNAOUT MOTT! TOA pue ‘u01}e4 
-snioul yuosord OF UoT}IsOdUIOD BATPOTJa OUIOS OS/}) 
*JOAT OUIVS OT} 7? ajqissod se ApIvou 8B Od sArM[B 
JaT1og Ot} OpIsUL oye Jo FUMOUTY oy} yoy “LOTIOG 
oy} jo yuoL ot} ISUIVS O}VTNUUINIO’ 0} SOYSB JOA 
Moye you oq = ‘“[BHozyeul Suryonpuco-uou poos 
QUOs YIM JopIoq Imof IOA0) ‘Suryol peoryourd 
Jo AjtAgy 0} WOAIs UBT vB foyduia sae ¢ 1030}8 
Jajoreo pue pooustiedx3 uv SI sprensoyes [2 
jo ysoy ayy, “Woy} UO Ayyrorpduat Ajor Toaou 4nq 
‘Kyoyes SULINSUL IO} PouUCTPUSUt fpearye soouvridde 
padoiddes ysour oy} YHA poHg JoTLOG OY} ABH] 
‘KTIVUANGD 
suTiIog JO INGWLVaNy, GNV GEVO quL NO 


“£yU1vy}190 & OF UWMOTY ST 958 
any ssopun ‘sooy Avur 4T [fo TOAOMOT ‘guo Anq OF} 
quopnid qoaou st It pus + LeTloq puvy-puooes ® Jo 
osvyoind oy} UT prdAresqo oq prnoys WOIJNVI JVI) 
‘g[qissod sv woos sB eto Mou B kq poovtder oq 
plnoys TepIoq oy} pus ‘iqSuep JO USIS B SI Ft “OIE 
OY} JO WOIjOV I} OF pasodxa ATportp Jou st Yet 
q1 Jo uoryzod Auw UL Yov1d OF PUNOJ Ft qop1og @ JT 
‘ssouUOppNs o[qI410} YZIM 9p eur Loy} 10 ‘outly 
Buoy @ aaty Avut Loy} ‘szivay posvostp UTS a|dood 
oyly ore Aoyy yng ‘srvod OAY-ApLLT]} TOF [[OAX POs tO 


yood-LaM00d SNOLXOS - 8PT 


jou OG ‘“IdTIoq 94} UL UleUldI OF O48VA\-1109400 
jo saoord Mole 0} Jou [NJorBo oq ‘sprvAsoyje 
efqissod sv uvafo sv yt daoy ao[Ioq oY} 0} Jos} 
SOl[O’}}V J[VS LO JUSUIIpas OY} 9OU0 TOY AA ,,'wUII/0 
002,, ydoy suioq Ajsnojoipnfur Aq poumns usaq 
SUIAVY S1a[I0q MOU JO SIIUBISUT O1B 9.19} { IBTIOG 
OU} OPISUL SUILOJ O[VOS UIQ} VB [IyUN pooj Arelpixne 
inof esn ynq ‘10}¥M posuapuoo [['e sn you op 
IaTIoq MOU B pUB JesUdpUOD-soVJINS v OAVY NOA JT 
‘o7W4S poyvoy VB UL SI Jo[l0Oq oY} WoYA sloop xoq 
-oyous oy} usdo you OG = “AeTIOG OY} Jo W0}}0q oYY 
qSUIVSB YSVA O} IO}VA\-O5[1G OY} AOT[E JOU OG 


‘SUATIOG ANIYV]T 


‘poinfuran oq 0} reodde 
Avul jt yey Surpuvyzsyytajou ‘atqrssod sev woos se 
uosiod yuoyedui0o v Aq poulMexo JaTloq oY} Avy 
‘uoddey prnoys siq} sv uspiooe ue Yons Jy “poaj 
ey} uo ynd Usy} pur ‘o[}}1[ B UMOP S008 oanssoid 
oy} [Un PVM pues ‘sloop-sovuiny oy} uodo ynq 
*S19A0] OA]BA-AJaJvS OT} WIT IO ‘aoUO 4B poss ayy UO 
Un} IO outsUd oY} dos you op {wares ul ABM UNI 
JOU Op ‘JoY-pot oq 0} poArosqo ST govUIN] oy} Jo 
do} ol} puv ‘10}VA Jo JOYS OULOVdq P[NOYs AeTIOg 
OU} JI ‘oSIMI0qjJo Op 0} nok oonpnt 0} suOsvaL 
SUOT}S OLB 91OY} SSoTUN Ioxvw oyy Aq ouop saredoa 
oy} Jos SABATV puB {900 Ye 0} papules WI OAV 
Po9AOOSIP SI YvI_ B JT “AI[Ioq ey} uo dip o} 
TIAD}PCYA doInos AUB WOIJ 10}VA\ 10 ‘dip 0} syo00 
AOT[V’ jou OG ‘AaqJO Yowd YA so1dv skvATe 
96nvs-einssoid OY} PUB SOATVA-AjaTeS OY} 4VIT} 0g 
“SUIYIOM UWIOIJ BAIT OY} yUoAOId pur 434 003 
pemolos oq ABU 10}}eT 04} f4ynuU puUe 4yfoq v UIA 
you pues ‘hoy pus uid v yy qutol syt UL pouoysey 


“SUUMVN-UATIION WOM 671 


‘UOT SUITMOG, IO TOOULMOTT JO aq [[VYS ‘SU0}}0q any 
qdooxe ‘s1aqureyo-dolysn.quloo ey} jo opoys 9ULL 


‘SHXOG-GUI,[ LO SUTANWVHO-NOLLSATNO/) 


a ocenas 
SulpMog 10 LOOWLMOTT Jo pues ‘yOryy “UL * oq [Teus 
soyeid-oqny yowq oy} + doVUINF ayy oF opetd-oqny 
Yow oY} surtjoujye WLS ey} ydeoxe 9\BLo-o1f 
ey} dAoqe suIveS fue oq you yeys ete. S94 
-jsoq orLYSpIOYryG fo woyod ayy pus ‘UOdT oul 
-[Mog 10 LoOUMOTT JO PF [[Vys Sopris pus do} ou, 
‘sory ‘ur £ puw ‘opr “ut 9 “IF Z Ad sity “UL g WS 
‘ToTlog Yowe UL soovUANJ [BAO INOF aq TTeYs 940U.L 


"‘STOVNUD 


‘JoTIOG Toes UL popoalt Q[SUIS 9q 0} T109}0q 
oy} jdooxe Tye + ory} “Ut 8 oq jreys do} pus sopis 
OUT, ‘Tels ou} OpIsur yy OF posuey pue ‘Spry 
‘ut fF oq [Leys sxoptoq oy} JO FOU pues youg 9], 
‘poyoald o[qnop pus xed} “Ut oq [eqs s{lous 
ayy Jo sul0}joq OL, ‘ssud [peys oeydn oy} Torys 
ysnoigy “sty IF fq royourerp “iy L youo-urV9}s 
B WIM i yoy Ur 9 4} eT Pue ep "ULL AF GL 
fq ‘doy oy} 48 Buoy “33 SL pus ‘w10}40q OT} W BUuOT 
‘UL Q “FOL 04 TLeus stoqtoq OU} JP s[joys OWLL 

"TIGHS 


“ONIUVAVN , dIHg WVELS 
gNOSNIDOY GNV HLING ‘assay yor SUATIOd 
ANINVJ, YAMOd ASHOH-N8 OMT 40 NOILVOIMLOAG 


‘Surrey qurof-afoy-puur Io epoy-weut v% TI}IM BOS 
0} 09 APN *19}VA PO JO TL dn aojtoq oy} Unt 
usy} pus Yno LoyVM Jo PUB TIBI}s 9} AOT 


WOOd-LAMIOd SNOLXAS OST 


pue ‘soovuIny pue [[OYS oy} OJUL poMoatos s{vys 
Your E] JO SMOI OMY YIM ‘SoovuIny 9Y} JO sapIs 
9} 04 potnoss oq [[VYS A9]1oq oY} JO septs OTL, 
"SAVILQ 
‘Yout 
Oy} OL TL Oq OF peory} Jo YoU “HOLY ‘u-y Aq 
JOJOUIVIP [VUIO}X soyour ~E oy [[Teys soqny-Avys 
esoy} foqny-Avjs Yovo uo synU OM} YPM ayvid 
qUOIJ OY} 0} pouoysry pus ‘azeld-eqny Yowq oyy 
OJUL PeModos ‘IoYJO Yow) JO “ULY “4f T ULYPIA soqn4 
-Av\s oq [[BUS o10Y J, “SUIATIP ynouyIA cyvyd yuory 
eu} ysnoryy sTIsva ssed 0} SB OS ‘pus Yovq oT} 
ULY} oyowVIp UL Josivep ‘ur 4' oq ]TeYys oqny Yore 
JO puo JUoIy oT, ‘osnes G ‘ON Jo pue JojoMeIp 
Jeusto}x9 sotyouL £E Jo soqn} BIZ oq [[BYs S10], 
"saa J, 


‘soqny ot} oAoge oyeqdn OY} UT seorjans 
qr AUB oq 4OU T[VYS Soy J, ‘WOT 4soq-4soq 
allyspioyeyg jo pus ‘sory ‘ur “f oq [feys oxezdn 
Ol} JO SAL OUT, ‘“WOIL ySoq-yseq OALYSps1oyeyg Jo 
pue ‘soryy ‘ur G oq [reqs oyeyd-oqny yuo oy, 

“ANVLdQ 


*SULOVI} OY} UI UMOYS Sv ‘peaArnd oq [[eYs 
SLOGUIVID-UOT}sSnquUIOD oY} Jo doy oy} ‘SseovuInJ 
OM} YOvd 0} 9UO “ZIA ‘JoTIOg Yous oO} sioquIByo 
-UOTISNGULOD OMY OG TI[VYS BOT], JZ “toqurvyo 
ayy JO Youq oy} 0} oyvyd-oqny pres oy} Jo doy 
OY} WO puB “UL F 4JZ 9q 0} LoqmmVyo-UOl}snq W0d 
JO youq oy} 0} oye[d-oqny Youq ot} Jo wWo}j0q oyy 
WOIF CoUB}SIP OT,  “YOI} “UL Y “WoT ysaq-yseq 
OLYSPIOYCY Jo oq [TYS woyyoq oy} + HOLY} “UTE 


‘SUMMVIN-WATION WOM | ISL 


fatqissod sv ‘or ZI Aq ‘ur OT vou se ‘roTI0q Toe 
Jo Wor, oY} UO SaTOY-UVUT doIY} Oq [[BYS OL0YT, 
‘SHIOH-GAJ ANV -NVJ{ 


‘sopIs oy} OMIT poAeis oq TTBYS [Ys 
eu} jo Juory oy} : Aoy-3tfds pue urd ‘uI-TT B YzTA 
pue Youve ye pamoos “UL CT JO S[BAIOzUL 4B TOTO 
Jo do} 0} Wo}j0q Wosy UoIT orenbs *uI-F] Jo shvys 
pue {Ul0}}0q OY} JO YRSUeT [[NJ oY} puoszxo [[VYS 
Yor ‘sxVq oy} UseMyoq Ivo "UL FT] “Lo[Loq et} JO 
WOJ}Od BY} OF PoJOATI ouvpy “Ul-g OT} ‘UOII-d[ SUB 
"uI-2 X @ X F JO SIVG OM} OG T[VYS SooVUINJ OM} YOR 
UsMJOT “Yoyowrq ows 0} oovuINy of} JO UWl0}0q 
oy} UL S}OAIT “UI-£ Moy puv “TToYys oY} Jo WoO}}Oq 
oyt UI SJOATI ‘UI-£ Moy YIM “4zede “Ul GT Syoxoulq 
YIM ]EYs ey} jo Ulo4j0q IY} 0} pommoas oq 
[[eys eovumy yore Jo woj}oq CYT, “SuLovAy oul 
-Kuvdi0908 9']} UT UAMOTS 8B S1o[Ioq oy ut Aj[eUIp 
— -nyiSuoy pus ‘ssorow poxy oq 0} shvys esol} ‘pus 
Youd UL SJOALL ‘UI-Z IMO} Y}IM UOIL-o[suV oy} OF 
poxoALd ‘UI-§ X g puo-_| BYPM “UL CT JO s[BAtozUt 
qe (punor JOU) Bare [eUOT}OaS [enbea Jo UOT 10 “UOT 
erenbs ‘ul-%[ Jo req vB pus ‘IoY}O YOVI WOLF “UL CT 
UBY} OLOUL Jou ‘UOAT-sTSUB “UT-—=XEXE Jo sIVq 
YIM potoyysuosys oq [IBIS IoTIoy Yous Jo yowq 
pues sapis oy} Jo uorjiod SuIUIVUIOL OIL, ‘91}U90 
0} O1}UO THOT] SOYUT OT Wey} erow you Jo sorenbs 
UI poyoyd oq q[eys shes poMotos ‘UI-TT 9} 
ITV ‘poyoALt [Te ‘shvys pozis owes OY} TILA LOT]}O 
Yous 0} pus ‘[[oYs oy} Jo Ford pus sopis oy} OF 
pokvys oq [[VYS SLoquIvYO-UOTJsNgUIOD oy} JO SxoV 
pus sopis oy, ‘“Sivjs pozis oures oT} YIM pus 
‘TOUUVUL OWLS OT]} UI J9tI4O Yous 07 pomnoes oq [[BYS 
SOdVUINJ OY} JO SapIs oY, “Spua Yjoq yw pojoald 


MOOd-LUMO0d §S NOLXHS col 


q[suw FYSII BV Of ppoo quoq sulaq jo atqudeo 
pus “Ayiyenb 4seq oy Jo [Te oq [Leys SJOAIL OWT, 


“ONT LOATY 


"IOOp Tos 0} YUuvyYsS ‘ui-F B YY ‘aot 
pUnol "UT-§ Jo yfoq-SuIL vB pue ‘soyo}vo yuarOyyo 
GHIA “UOIL PUNOL “UI-§ Jo soTpuvy UOTI-JYSNoIM 
OM} OTB oq T[VYS otoy], “suo, ur ZT ‘uaaMy4oq 
Sone; puv “yrede soyout 6 ‘S}OATI ‘UI-F YIM 
T9Y{OSO} pornoes oq 0} 9aIq} 919 foptsjno oye 
"UI-; 8B puv oeptsur oyed-preud ‘ur-%! eB yA ‘oyeId 
"UI-G B JO YSISUOD [[VYS Toop oe ‘A00p yows 04 
YOY} “Ul-g SOSUIY UOII-JYSNOIM OMY YIM ‘IO[10q 
Yove 0} 8100p xXoq-dYouIs Moy oq [[VYs o10UJ, 

"SxOOd XOd-aMONG 


‘ur ft Uggs 
soovyd I0y} IY [[eYs stoop oy} [Te puy ‘sepoy 
“pnt IO sofoy-UvU 9} JIM poyooMUOD UOII-jsBo 
Auwe oq jou [[Vys oxoyy, “gnu orenbs yy ‘pnys 
‘Ul-{T OU “IBq-SSOIO UOII-JYSNOIM OO dALT 0} 
yore “1a[I0q OY} OpIsur yy 0} sloop 9oY-pnut oT, 
“UOIT JU UI-? X ‘Ul Zz Jo SUI B YJIM pouogi sues 
oY OF ‘Yoo ‘ul #G X “Ul g oq OF OZIS OY} {4UETUDA 
“W090 S¥ U10}}0q 9} IvauU sv ‘1eTIOg YoVa Jo yovq oy} 
UI 991} PUB JUOIZ OY} UL SeTOY-pnur sarty oq [TeYs 
eo], “Loop Yowa Jo e[pprwu oy} UL 9Tpusy uot 
“Ysnorm @ pue ‘synu orenbs YA ‘spnys ‘ut-2T 
OM} ‘STBQSSOID UOII-}TSNOIM OM OAVT, T[BYS Yova 
pus “TeTIoq oY} SpmsuUr 4 T[eYs sxoop oToy-ueU 
eEL “YuNns19jzUN0d oq 0} opisur oy} f apiszno oT} UO 
POJOALI “UOIT “Ul-g X “UL g JO SULT UOTI-yysnoIM vB Aq 
pousy}suarys oq [[Vys ofoy-uvu Youy “ut zt fq 
“Ul QT “1eTIoq ayy Jo doy oy} Uo ofoy-ueM oUO pu 


“SUAUVIU-UATION YOK EST 


eq [[eys or, ‘prvns pus Yo}8] UOII-}YSNOIM 
% oABYy [[Vys oop yore ‘uid ‘ur-$ wv jo yrupe 
[Leys YOM Jo sasury otf} ‘MOLI-JSVd JO JUOIZ YORI 
0} Ioop Surumsuos-oyours V Oq OTB yeys eL0U T, 
‘anu orenbs v oavy [[eys Pays Woe ‘yo spnys 
oy} WBorq Jou sovp [B}EU OTT} JO uorsuedxe oY} Je} 
3 ‘odaey ATJUOTOyNS eq [TPYS SSUIISVO OY} UL SOTO 
OUT, ‘poy[nvo pue doploq oy} OJUT poMoros ‘TOV OF 
spngys ‘UI-§ mof YL Io[oq Ot} OF pommoes oq T[BYs 
syuo1y on, “pede sorpoul g “so[OT “UI-Z YIM popeloy 
-1od ‘opisutl goyetd-prens Woll-}sBo PTA Pog pues 
‘79A0 [[B Jxedv sotouT g *sofoTy “UPL YIM poyerojzed 
‘QORTLANJ TORI O} JUOIJ WOIT-ysvo9 Vo [TPIS e10T 


‘SUVA-GUL A, GNV SL NOUd-HOVNYO 


*gjoT] Yous UL porrered 

AZO] Og [TUS TPT oY} Jo SSOUMOLY} OU f PTL ‘009 

jo O[oUB UB 0} OpPBUL Joo} B UPIA yuns1ezUN09 
eq [[VYys YUnsxtoyUN0 oq OF Arvssooou s9[O [LTV 

“ONIMNISUALINDOS) 

‘MOI OU} 

Burysnd1 LOJ posn 10}}VUL 19YzO Aue IO OVIUOTIUIG -[VS 

Aue oq jou [[BVys e1oy, “oeprsut oy} uo poypnVvo 

oq [[VYS sLoqureyo-UOT}snq W09 pue sexoq-o1f otf} 

pus ‘yoog-yox00g fF U0}xXoN, Ul UdAIS SMTOISMOUIIP 

ey} jo spooy-suryjuso por Tht episjyno ey} UO 
poynvo A[punos oq [[BYS S10] T0q ou} JO T19US8 PULL 

‘ONINMTAVO 

* ITB} 

Soo I} sULyVUT JO gsodind oq} oj posh oq Ip & 

[[Vys ooulvjsur OU UT PUB { Yoog-19 400g 8,W0}X9S » 

Ul WOAIS youd puv suorsuetm!p 84 jo pus ‘1o,oUL 

-wip ‘ul-Z [re oq Treqs Loy, “SuLTeerq nods” 


ywood-Lawo0d 8 NOLXAS FCI 


sutoq Aq posvurep Jou St 41 Yeq} 998 pu UIOI}0q 
OY} JU YOoT ys1y “ToTIog Mou B OAToOII NOL TOYA 
‘SMO2L0T YSIULOD PUY aLrysnounT 


‘SUMTIOG NI SLOGATG YOL MOOT OF Hoa AA 


‘C71¢Z8) Yowo spunod oay-<yu0My 
pue poaipuny yysio jo wns oy} JO; ‘soweyy, 
TOATL OY} UO Yoop Aus ut poanfmun pue osieyo 
JO O01} POLOAT[OP SpIVMIO}V OG PUL ‘prey, por oind 
JO 87800 OM} TOVI OALOOL PUL ‘ysNI WHOL, pesttveTO 
ATYSNOIOY} OF [[Vs SLo[1I0q oy} possed Sureq 19yJW 
480} Yous 4B 4,61} AToynTosqe ssoyun possed oq 
jou [[VYS SLoyIoq oy} puv ‘yout orenbs aod ‘sqy OF 
0} dn yod Wro9js spreaszoye pue ‘your erenbs sod 
‘Sq[ O¢ Jo oInssatd BO ToyVM POD YYTAL ‘MosUTqoyy 
pus yyuUIg ‘sissop, Aq poqyutodde ‘uoszed outros 
Jo sousserd 9} UL pojso} oq [[BYS sLOTIOG OTL, 

"ONILSA J, 


'SIOTIOG T}Oq IO Yow) uUvaT OF Pooys1opuN 
oq T[PYS JI ‘sino900 ,, 197209 97/7 ,, BOUIJTOS 9} TOAD 
-I9YA puB :sulovly Surkuvdmoo0e oY} YIIA 9ouR 
-p1oo0e UL oq [[VYS S1oTIog oy ‘AT[VULY ‘spnys oy} 
TaAo AToorf AIOA ssed 04 osrvy ATUOTOyFNS oq [TVUS 
Son] oY} UL sefoy OY], ‘s}nu orenbs Suravy pu 
‘poy[nvo puv ur poddyy ‘spnys ‘ut-£ omy Aq oovuany 
OY} O} pamnoos oq [[VYS YOLpA Jo Yoo ‘ssny UoIT 
~j8¥o UL SUl}yy “oovuINy Yow 0} sivq-SULTvOG OMY} 
Oq [[PYS O10], “poylnvo pu soptis-sovuiny oy} 
ojut poddvy ‘spnys ‘ul-— omy Aq poytoddns oq osye 
puv ‘sjnu puv szfoq ‘ul-F OM} BIA YUOT-sovUINJ 
oY} 0} peindss oq [[eys o}eTd-pvop oy, ‘eovurny 
Yovo UT “oprA soyoul g ‘ejeyd-pvoap uorl-jsvo B pus 
‘ovo SUOT ‘UL 9 “4 Z ‘SIVG-OLY WOMI-4SVO JO S101} OMY 


“SUAMVA-UATIOR WOM CCL 


‘poxy Aytodoid ore S10}VOIPUI-19}VM OU} FET} 99G 
‘gouanbostiod Ou Jo ore AOY} JY} ISIS JO No ore 
Aoy} Se SUIYUIT} ‘UT OS TILA Fey} SurgyAur ut ynd 
910J910Y} PUL ‘SoTOY OY} UT s}oATA pozis sodoid oy} 
and JOUUVd SIOJOATI OY} YO} + AteJUN 91 Sopot Oy 
yeu} { uauTyIom peq pue sdoq Aq ut ynd ore sivys 
esoy} }ey3 suoddvy Uds}jo }{ “OZIS OU [TB 1B Kouy 
JCY} PUB ‘BSOOT JOU OLB SJOATL OY} FETT} 998 + LOTTOG 
ey} Jo spuo oy} ye SAvjs-jossns of} OUTATEXT 
‘VOALL 0} JOATI WoL SuruuNA syouso Aue you 
Orv ONY} [VY] Gos ‘soqn}z OY} Jo suI0}}0q 94} Jopun 
Ajpetoodse ‘speay-JoAll oY} Woeajoq ‘seqn} oy} Jo 
Spud OY} PUNOL SSUIT UOUL-o[suv oy} OUTULX 
‘dn jos 
ST UIvO}S TOYA JUo}xo ouIos 0} ABM soATs A]TVA 
-9U93 ynq {89} 1O}VA-pfoo ey} Jepun poAdosqoun 
ssed 0} wey) opqruo Ayjyuonbery [[IA pue ‘sysorfo 
-Wt9}S JO OSULE WO}}OG OY} UL Youvlo B TBIUOd OF 
WeULyIOM peq Aq ouop ATUOWUNOD ST SILT, “SSULIOg 
UO-}svo PUB OVIMOMWUB-[Vs SI YOM “WTI. 
uon TIM dn p Ty Useq Jou sey Ft VY} 90S OF 
_ JOTIOg 04} OplsUL ous ol} OUTUIEXS pUB : SUIJOAT 
Ul poyovio Moaq JOU SBI Ff FEY} 998 07 FSAYO-WIBI}S 
oy} Jo osuvy Wo}0q oY} pUNoL [[B OUlMVXHT 
7 PaO EE 
IO SOOVUIN OY} IopuN 10 UdaMJod ‘OpIsUT Jo] Wood 
qou GAVY Pood Jo soooId JO SHIOTY ZB} 99S 
‘TOTLOY OY} SULPIT 
io Sutaour jo osodand oy} OJ Woy} ssolov and 
S950} ,, SuTAvy Aq posvuep IO poulrers Wo0q 
jou savy Ay} JVY} OOS ‘ SopOY-UVUL OY} OULMVXH 
‘sozeTd 
ey} Ul soovjd yey Jo SMOT[OY OQ [ITM SLO} 
‘poLinooo Sey TONS JT “SLO [OL WoUTIOD UO POAC 


MOOG-LIWOOd S NOLXHS get 


OT} ¥e T[OYs 94} ysurvse powuel you ore soxoq 
“OL 9i[} YVI[} GOS + LoTLOG Oy OpIsUT Joy Udeq Jou 
OALY STO SUIGJAUB IO pooM Jo savaId yey} 90g 
‘CUL | 
qhoqv) eyeyd eqn} oy} Yonory} soueystp outos yoo! 
oid [[@ prnoys fey} ‘4104s 003 you eB seqny oY} 
qvY} 908 OSTY “as1e[ 00} paloq useeq psy seToy 
on} otaya ‘Auv punor nd useq oavy uoar duoy Jo 
sovald Ji oes puv ‘soqny oy} Jo spud oy} oulMEXxTy 
“ULIBY OU ST 4Vy Inq ‘o[OY-JOAII 
B YONOIy} poaortos si Keys @ souNyoulos f oyeySIUT 
Aq SjoAlt Jo wives B YSnorgy ynd jou ore Loy} yVY3 
@98 :ShvJS POMOLOS OT1} JO Spud OY} 4B Youry 
“IOY}I9 07 uostrvdutoo ou srvaq 
uon oy} jo Ayitenb oy} nq ‘asay4 Jo euo Suttquies 
-91 A[Osop)D pULIG JOYJOUB ST o1OYT, ‘“AUIHSYUOT 
“ONIT MOG podUIL4s SI UCIT SUITMOG pus ‘Ix00HMO'T 
podurejs SI UO IOOWLMOT ‘wWoy} Uo ATUIeTd pueaq 
<UT[MOG 10 JOOWMO'T OY} 908 pus ‘aI oY} Jo MOTOR 
el} 0} pesodxe sojvid oy} [[e AT[NJorvo ouruTExy 


"SUMTIOg : 
ANIUV]L NI SLOMAAG AOL MOOT OL AYTH AL 


: *A|ISBod WMOP 
pue dn 41] [[TM stoA0T oaTea-Ayoyes oy yy 90g 
"Yvd] JOU S9op Yd JJo-MoTq oy} yvyy 9eg 
‘poysoy ouioo0eq Aoy} OYA puvdxa 04 
S1BQ-91Q OY} LOJ WOOL ST OLB} YL} 98 puV {YAO 
yu S81 19TI0q OT} Toys 4no dorp o} ATOYyT] Jou pus 
‘y}sus] todoad oy} ore sreq-Ssulrveq oy} }8q} 909 
"soloy 
oy} Ul YonzJs you ole pv] pert Jo s}Iq yey} pus 


"SUMMVA-UATIOd WOM LSI 


Jo qUvM OT} Jo souonbesuoo UI ‘rreyun ALoA 8q 04 
pUNOJ 19M ULVOS [VI}TED OY} UL SopOT OU} TO}OS0} 
and o1oM sopetd mmoy oT} TOYA “SUC qoddn omy 
OY} JOU JN ‘WOLT IOOTIMOTT JO OTOA sayetd 110340q 
OM4 OY} {O1}HI0 OY} PUNOA SUTUUNA SJOAIT JO VIVES 
@ Y}IA ‘soyeyd siv] ANoJ Ul OPVUT SBA XOQ-OAG OUT, 
‘Te ye Aue you Io Joqureo of}4FTT 00} GARB TOJIO 
XOq-o1T] OT} JO sozvpdutoy oY} oped OYA We ouy 
SSI} SBA OSM OY], “SUI}S0} UT SING ‘U0}40q OT} 
avy} do} oy} 78 doyoweIp UL Sse] “UT g OPEUT SUA 
YOIYA JO Xog-e1gy oy} “epfoq [Bor}oa esle] VW 


“dU LLIWO ‘SNOSVAY SNOIAGO 
JOa ‘AUV HOVId HOOL SHONGYHINIO AHL AYAHA 
SWUL] FHL JO SAWVN FAT, “SOHLAW aHL 0 
NOILVANGSAQ, TVNOSUAG AHL YAAGNA AWOO HAVA 
LVHL dIHSNVWHYUOA, AVG HOAOUHL SLNACIOOW 


‘ayes [Te 42 you are AO} OSOOT LOT]FVA 
gioy}o pus pists oyimb ore owos jt nq Sop [ITA 
Aoyy puvry oy} UPI porad wey opqrxep APT SHS 
Te ore Ao} JT ‘qysry Aypenbe eq 0% TI® reodde 
sKvjs oY} yey} 998 puw + WoT} Jo Aue Uo SULUTBIYS 
AOU pus ,,‘Saqn} OY} USMJo MCF ,, OLB Koy} yey 
‘soqn} olf} WooA}od shvys oq} 9orjou pue : T0440, 
ey} 48 Aprepnoryred ‘suid oy} ut ssox OY} pus 
‘sgfoy oy} Ul ore suid og} [[B Je} 908 { (popoatt 
ore Koy} JE) osoo, you pues ozs oO jo [IB OTB 
WOT} UL SpBoY-JOALT Ot} Jey} 908 ‘popped Woo 
oavy Aoy} 10M poIMyovsf JOU IV foyy yey 908 
‘Suryysue reap 0} yUEG Jou puB ‘\ysiV1ys [[B 918 
Koy} yey} oes ‘shvys [euLOyUL OY} TIP OUTWIVXT 

‘WLLOJ POAIND V OZV} OF SUTSOq T[ONS OTF 
© IPIS OY} OLoYA IO “wI0}}0q OT]} Lopun Io ‘OV 


- mOOd-LGMN0d S.NOLXaS SGT 


ss 


94} JO 91990 9} SpIVMo}Z OT}ZIT B poyound oq 04 
sojoy oy} posnvo oy “1OlIa SITY ToAOO OJ, “ul g 
sdeyasod ‘yonur AOA you ynq ‘IeJoUVIp UT [[eTUS 
00} spud 94} Joy soyed Ae[MOITD 9Y} prtoptO 
pue ‘pormbor sozetd 04} Jo OZI9 oY} OAVS IoyvUl 
-Ia[10q UBULEIOF OY, “UTF X ‘ULE X ‘UTE ‘SHUI UO 
-9[5UB [BUIOJUI Jo suvout AQ [[9YS OY} 0} pouo4ysez 
Spud s}I pey ‘ToJoWIVIP “4J G “TeTIoq YsIUIOD VW 

‘SNOLIOS JSOUL W88q 

eavy ATpo}qnopun prnom ssouenbesuoo on} “10yeA 
poo jo pvoysul urvoys jo ornssoid Jopun pormn900 
uorsojdxo sq} peAY ‘poljdula j[ey sem JoTIog 
ey} Spuooss MOF V UL puB ‘STOUT OWIOS SPIVAUT 
SUIS ing ‘PSUs, UL “4JZ JNoqe Jo JU0}YXO OT{} 0} UL0Z 
OUBI0q XOq-IY OY} Ul Uvos TeNoITo oY} ¢ 4410doI 
pnoy & YIM AVM OAS SABIS POA\ALOS OY} JO INOJ 
‘ginssaid “sq] FG IO FG P23%VoIpul 9onvs oy} Toye 
OIG IFT BING ‘wo ornssaid [[NJ oY} Jos 0} opvUL 
yduloy}v Joyous pus ‘poyxpnvo syvoT ol} ‘poaoutor 
UY} SUM 19JVM OT, “UO "Sq] QOS UY} LOU Jos OF 
A[ptder 00} poyeoy yt yng “Sql OOT OF po}se} 9q 04 
popucyut sea yy “your orenbs rod ‘sqt 08 0} JoyV 
poo yy AVM |VNsN oY} UT Pe}se} puv ‘poystuy 
Ajyenquoao sea JoTIoq oT, ‘pmo yr se odeys 
JO JMO YONU +B OS OF POMOT[V SVM FT puv “pozOATL 
Aqperyted Sutoq yt ‘poaowoet wey} ofoM saroys 
ayy ‘soyetd soddn oy} Jo ou0 Jo aspd IOMOT OY} UL 
Sul~uswMI0) Youlo B poorjou Met 9Y} Jo ouO TI}UN 
‘poJOATL SUIOG SBA JT STI SSoIes ydoy oTOA SOLOYG 
“A[qtoloy yo pasoys ueyM ATuO ‘odeys Te[MoIIO B 
UIBJAI 0} OPVUL OG JOU p[noo “TaAsMOY *xoq-o1G OTT, 
“AT[VOLJIOA PV O]APIT B OS SUIBOS OY} SUIZPIT PUB ‘aToy 
‘Yyanoy 10 parry} AIOAO UT 4yaIp B@ SulAlp Aq ATey 
Ajqussed wy} yos ‘roaomoy ‘1oyerd ot} Srequavo 


‘SUMMVH-IATION VOI 6ST 


SVM QOULISUL SIY} Ul TOyeU-IoyIoq uvwe1oy OL, 
“MOT}IPUOS SIq} UI possed ‘19AOMOT[ “SLA JOTIOG OL], 
‘arese poyea, Aoyy ‘pordde urese pue “poaoulor 
SBM OINssald Ol} UsYM ynq ‘ AeTIoq oy} UO 91S 
-sord oy} JIA IST} opeul oom Ao, “SUT}Se} UL 
Youu Aaa poyxvey s9qn} VsvyT, “Ul soqny otf} a8 
0} UMOp passed oq 0} pey Svs O11} puB “tLonoue 
ayinb yu9q you oroM Aoi} ‘shvys of} Vey Wet} 
OFVU OF, ‘“WoTy} pueq 0} Aiess2oouU PUNOF SBA HT 
soqny oy} UL Suyjnd ut yer} os “‘posuerTe ATpeq 
‘gaqn} oY} Wooayoq ‘opis 0} opis wor sutuUNt 
OSOY} “ZIA ‘SALIS-SSO1D S} PBL ToTIOg SUNVU VW 
“UISIIO I191]} Jo oleMe you suos.i0d 
qSSUOWIB KAINJORIZ OSV} JO OSNV OU[} 0} 8B POzS!Xo 
suoruido jo Ayourvr Wo (ul-$¢) WOll-o[oue TaptA jo 
OpLU S9UO AOU PUB “JNO JN SST OT} “T[OUS OG} JO 
4no usye} Sea A[SuIpi1ovoe oqn} oy, “Losuo[ Aue 
POY Oq 0} APIOG 9[} MOTT 0} Posnjor esreyo 
UL JoUISUe OY} Jeg} ‘IoUUBUT SuUIWIET’ UB Tous 
UI poyovso oq 0} PUNOJ OIOM SOUTI OY} STPUOU XIS 
qnoqe royye yuq {310M OF ynd svar Joflog oy} ‘44519 
AjoyelapOW opeUl AIOM SSULI posvulep OY} UL SpATt 
out ‘AqNoWIp TORU YA ‘tsnoyy{e pus ‘ ganssoid 
JayVM-pfoo ‘qour orvnbs asd “sqy QOL 9} Peso} 
SVM JO[IOg OTT, “LoyyVvU oY} UO yuOTIS pore 
-91 WOU OY} ‘XPIBMIIIJV PoxoV.1d oq OF PUNOJ OLOM 
Aoy} Woy Pus fsSuld oy} Youro 0} you ATSNOTA 
-o1d Ud Oh} poTOTINVD UBUIdIOJ OY, “punodl [|v 
ALAYSIS Yous 0} sSuLt-opsue of} SuISNVO ‘A[}UOTOTA 
Wt} peyitp usyy pus ‘opz}IT B@ Woy} potowllt 
SIOJIAIL OY} ‘UL OS SJOATI OY} OYVU 0} JOpIo UT 
‘og A[AVOU IO ‘SULI-O[SUB OY} Ul SOOT] OF UFTM ATPJ 
-jjey ATWO “ZIA , ‘SoTOU-J[VY ,, POUL} ST PVM OLOAL 
Aoqy ‘tajesoy yond weg pus + punod [TB so}ed 


_ Mo0d-La 00d 8 NOLXaS -. 09 


iN 
‘diqsuvtayIos aAtpoeyop UI WISI Tey pey 
‘}QNOp 489} Y.S1[8 oY} Jou oary T ‘SuoIso]dxa asoy4 jo 
smog ‘suostod AuBUE Jo UOT] [oI oy} UL Ysouy 
oq }sNU polindoo AT}UsdeF OAL 4RVq4 S19]T0q MOU 
Ajaatyereduroo jo suoisojdxa yo Jaquinu oy} pue 
* SI9[10q-UB9}S JO UWOlJONIJsuOD oY} UL KIvEssoo—u 
SOUIT} [[B 9B ST OBO 4voId yeq} MOYS 04 quetloggins 
oq ATqvqord ][IM SuloSeroy oy pue ‘poy, sr 
sovds Imo ynq ‘op ‘Sursuey a0] yno yno Ay1odoid 
“WI SUIOq Yonorg} sosuey w0}}0q IY} punor 
SULIG} S4SOT[O-TUv9}]S SB Yors ‘pouorjueUt oq prnoo 
SoOUvISUL IOY}O [eloAVg ‘shvjs oy} Jo Suryeorq 
OF peMoffoy oavy ATqeqord ysour prnoM uots 
-o[dxe uv ‘reTIoq ey} UO Wee4s jo ommssoid B TM 
eovyd Woye} soUTIND00 SIT} prey] ‘sosury ay ut 
MOLTBI 00} PUB UIY} 00} o1OM YOIYA ‘suorI-o] Sue 
oY} Ysnoiy} posserp usoq pey suid oy3 ‘sf{vys 
OM} TOYJO OY} JO osvo OY} UT yey} pue ‘ ysouUTT} 
OS[@ SBM I OLOTM “plod OY} 4e WoyoIq sea Lvs 
Terpu90 94} yey} ‘MoNVSTseaut uodn ‘punoj SvAL 
I “TI9Y8 St} JO spus oy} Jo spreMgno SurS[nq 
ou Aq pue ‘1oyjous fq pomMoyjoy Apyonb sem 
pue “To[Ioq ey} UL pxrvoy sea yaodor pnot @ ‘OOT 
tepun spunod Moz v Jo ommssord v yW "orgy ‘ur 3 
O19M TOYS OY} JO spo oy, ‘“she4s 0Y4 Jo spue oy} 
Yonowy} urd @ yA Woy} UL por[tp sfoy ‘ut-2T 
B pues ‘Yovsa Suor ‘ur g ‘seSue ‘UI-g X “UI-G X ‘UI-¢ 
Jo seoo1d omy Jo suvomt Aq Joys eq} jo spue 
OU} 0} potnoss puv “pus 0} pus wor Surmunt 
‘uoI punor “ul-Z~ jo skvys SUOT 99I[} JO suvout 

Aq podvys seam “uoy “ay CZ “Io[Ioq YsIuI0D W 
‘soqn} 04} U90M4 
-oq Ajtodoid Suryyy you sfvqs eq} JO Jory 944 10 
‘soqn} pue sfejis 044 jo SUIpUsq OY} JO o1VMe Jou 


“SUAMVI-UATION WOT I9T 


‘TIRATIIA ‘suog puv epoxy Tonureg ‘sissoyy Aq opeye 
"SoqN} YOUT-FE OFZ PEUle}JUOD YT “¥MO | SIO} Bz 
PogSIoA pur ‘opisyno oy} UO poyAII O[QnOp SAL IOTIOg SIT], 


‘BUOT SOUL 9 Y99J OL “AOJOULVIP 4OoJ ST 
"SNOISNANICT 


wt 


pO 


° 
° 
° 


° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 


", 
sy 


?, 
Nod 
5 


LD» 


@ 
ran ae 
Gy <> 
> 
% 


Tj 
S 


ee 
____ 
a<€ 


egos 
ee 
7 3 


EE LO 


i 


ee oa ee eiepeen 
YN 
om : — 


a 


a 
ir BW 


Sy 


rs 
tf 
0 fs fy 
; Ss 
7, 
2 
Pea, 


‘“ITTIOG UNIV] TVOINGNITAQ TUAssaug HOT 


MOOWd-LAMNOd § NOLXAS COL 


% W 
“TIVAITIL “SUOg pue oSpoxy Jonurvg ‘sussoyy Aq opey 


"[9A9T-1o4VM OY} SoVOIpUL Surpeys 
oy, ‘UMOYS ov ATUO soqny Jo Aor U10}}0q puv-do, oy, 


f 


or N TS A 

el ———————=-— J) \\\ 

¢ 776 == \ 
= =h N (V4 Ay \ 

\ \ \ — \ V\W 

eapvisierisan\ . ——=_._ = \\ TY L 

N 4 SS WY 

ae ae ee Dae 

VS x sane, = — : WN , 

(SSS SSeS eee eae “A 
: = 


tae 
A 
Z 
ae 


a ae 


e \ 
‘ “RA MS 
\ 
ite . 
N ’ 
| 
N 
a 
4 
, ° 
hy 
N 
Kee a an in a nat a we OO eA wt ma gal 
ce : 
“lsgeen DLP LPPIERL DOL ELPT PRD, 
sss DA 3 h 
rc Q f \ 
\ oxy Sop 
\ 4 | J 4 
G.. I a epewboce > Y 
: : } 1 } { + } ° 
KN) ‘ 
Ay / i puta | | / ) 
Y a | | ! { / 
\ 


> ee iI } 
wae! ~ 
WA ssenesvererowmuctrec cove) . toler : i 
/ te \ , 
/ mae 
/ 


“NOLLVARTY TVNOLLOGG TVNICOLINNO'T 


"‘MNTIOG ‘IVOINGNITAD ANIUV]Y TNASSING HIP] 


"SUAMVA-UATIO’ WOL $9T 


‘T[eMMOVIg ‘uog puv yeMmoig uyoL ‘sussayy Aq opeyy 
‘poyslUy Way *yMO J SU} gz poySIoma 


pue ‘opisyio oq} UO poyJaATL V[Qnop ATallyUe SBM JO]LOq SIT, 
‘do} 98 ‘UL Z “IJ ST pue ‘U10z}0q 


wUl ZY OL uoYT "Ul9 I FI “UIPIM “U9 “I ET “qSIEH 
ee 


0 


oe 


<> 


perm 
Spe <> 
re, 
See 


9900000 aoe a oral ° 
09000006 900 0 


LPL LL AE aL AERA ee 


<2 
, 
LO 


“dIHSWVALQ YNION-NVAIOO 
NV 20d UTTIOG GAWOLLOG NAdQ yo AUG 


MOOd-LAMOOd § NOLXAS POT 


[RABI [_ ‘WO puv yvaayg ugor ‘sussayqy 4q opryq 


"JUSIONNS oq []IA\ SAO1 t0}}0q pur do} oq} 
JO suoryisod 04} sv ‘UMoYs Jou av Seqn} aq} Jo oJoYm oN], 


re, 


i A 


i. 
a 


2 
2 


LLLLPLEL IPL EPLES EVID E DIST P LOIS IOI DED OPI LOLLOLIS LN 


(= = — 
_ 


i 
| 
| 


[ 


mm 


Toy dt pe ee oe 


rh 
q 
ie 


SEELIDOP ODED PLOT LIE IOI ILL I TOL ETE IL, 


i 
Mh | | 
yh 


Axwaas 


= cal oy N 
Sst ASrenersstlits 


S 

. SUS 3 SSS / 

re arr eA OOo ODT TREE DEEL T OTT PTTY IER OL GH) IPE / 

- b- / 


AS Se ey A? perene %e ie 


vid / 


CUOTFIONP) pousn229 TPUMIVIGID Ud J 


‘dIHSWVALG ONIOD-NVANO 
NV YOd UTIOG CANOLLOG NIdQ YO AUG 


*“SUAMVN-ALTIOD WOOL COT 


"A'S ‘Tug ‘uosispuy pur suojsey ‘sissoyq Aq opeyT 


‘adTIOG GHAW-TTAAOG AO AYIHSVONV'T 


MOOd-LYMN0d S§ NOLXAS 99T 


LONGITUDINAL SECTION OF LANCASHIRE OR DOUBLE-FLUED 
BoILen. . 


A’ Swengtherning Ring 


a Expansion Rig 


Zi 
3 
” D Z : c, 

KGE ODO ZA hdl KA. SLAIAA EAI PLOT AE TT OPI Chk. 
§ gig PROS Be —- —% 9 
N 5 : : 
KI} o ° ° ° 
Ni) O 
N ° o 00 [e) fa) 
N fe) ° ° 
\ ° 9 
N r) x 
Ny 
N 
y 2) 
N 


ee 


APT OL Ts 


FOR BOILER-MAKERS. 


SY 
ebzz2 


2000 of~9000 0 © 0 aa0049 0° 


BS 


alan 


a oO} 
RSSSSS pb heh bea 
Fy DILL LEP I AEE: 


SSS BSSSSSSSSSs5s5 sons) 
eh wie cl ech ahat ‘ : Daas = : Se MZ 


SS 
Wit fucmannlchiciadaichihetacedeedaad 
6 = 


Made by Messrs. Eastons and Anderson, Erith, S.E. 


167 


‘Suruid 
oy} doys ATpenjooyo TIM yr pus ‘toTIoq oy} jo 
qno sessed urvo}s oY} doUOTA oANyode oY} Jopun 
AjeyetpouULUIT 4voT [ITA 4I yeVq} os ‘ABM yUOTUEATOD 
Aue 10 ‘areyo-yoef jo soooid moj 10 9014} [ITAL 
SUIyeiS SIG} XI “ULE X UL FT og orar syye] OY} 
jo ozis oyy, ‘orenbs ‘ur ¢] ynoqe Woomyoq so[oy 
DARI 0} SB OS ‘IOT}JO TOV sso1oB poo jo sovaId 
Suiusjsey Aq ope Ajisva oq UvO SUT}VIS OTT, 
“1ojloq ano& 4mms 0} ozts Aue a0 ‘orenbs “43 Z ynoqe 
OpvUl SUTVVIS TApOOM v savy ‘Seumtad Loplog MOK JT 
"7101}0q Ot} UL O[OY V YSNOIY} JNO SUTTUMA SI 10}VAr 
TOY M qn} Lo YUL} v UT es [IM NO sv Yons “wUB4s 
Suidvosa oy} UL [AIG e@ Aq pasnvo “ynods-1oyeAs 
Jo W108 B st SutTId yey} oUO AUB 0} PILIND9O OABY, 
0} 1vaddv you soop 41 nq ‘1oywAr OY JO WOTpoV SIqy 
10} JUNOD0v 0} dn yoS U90q SAVY SOTLOIT} SNOTIGA 
‘o1ojaq UBY} OSsIOM TONE potutid oAVI, po}ver} 
Of S{o[1IOq Sasvo IOY}O UL puB ‘osvoo 0} surTutd 
POSNVS SOVITJOMLOS SV Ad[Lo Of} O}UL MOT[B} TO 
Jlo Suunog ‘Os op 0} da5u0y ou oly pue “oyeos 
Y}Ls Opisul poyvoo ouroveq Aay} TUN ATQV1optsuoo 
awd 0} UMOUY UWoeq oAVY Sfo[loq MOU ! UlVs\ 
JOJVM Uvato uvy} Surutid 0, Aouopusz 19yvors 
@ sty ioiwA Alp pus ‘siayjo ueyy orou ould | 
SIayloq eUIOg ‘pooyszepun AjIvepo suvow Aue Aq 
40U SI QOUITINIDO OY} JO OSNVI OT} Jnq ‘MMOTY [OAL 
Ayyoojrod st ourtid op sao[log yey} Jory oy} pus 
:Sururd poyleo st yf Weeys OT} YIM SUOTB oULS 
“U9 OY} O} IOTLoq oY} wosy sossud 1ozVM WOT AA 


‘SUATIOG WO DNINING AHL NO 


MOOd-LYMIOd S.NOLXaS SOL 


ad 


; ‘JUOTOWFNS 
oq [[IM orenbs qove ul sMo[q MO} YW  ‘rayyO 
oY} UO oATJOOJop puNoJ oq ‘ssojayJIOAOU “[[IM Inq 
‘opis ouo UO punos oyinb oq 0} avodde [IM o,ezd 
B SOUITJOWOG “OUUVUE SIT} UL pejso} oq pynoys 
oped oy} Jo SopIs yJoq ‘sutids e uo yonajs Jo 
poddoup ji sv punoged [[IM LouUeY oy} pus ‘punos 
[[Mp BOATS TITM FT ‘to4st[q 0} AOUpuo} B sey 4T Jr 
ynq ‘yf uo AAvoY [VF [ [IM TouLUIVY oY} pu ‘reazo 
pUnos [[IM 41 WOIT pI[os poos jo st oyeyd oxy g]7 
‘UIBSB SOUO OUIVS OY} IOAO OS 0} JOU SB Os ‘woty 
yleqo ‘os op nof sve ‘puv ‘Ajoywredes orenbs yore 
Tomley (FYSIOM ‘sqy FT Avs ‘ouo yYSIT B) AouMEY 
-puvy @ YIM Usq} ‘ [ova 4yoos B ynoqe Jo serenbs 
UL yno oye[d oY} OUT, 4sayJ—: SMOT[OF SB ST o4xTd 
%B punos 0} ABM oY, ‘“posn Suteq o10Joq popunos 
oq plnoys ‘papusmumoosr Apvorpe Ayt~enb oy} Jo 
you ore Ay} Jr ATTeroodse ‘stoyIoq UL OLY oY} rvou 
poovyd oq 0} popucqur ore yey} soye[q “Sur}sinq 
8}1 Jo Jasuep ‘esimoo Jo ‘SI oLOY} VOB ODILT VB IOAO 
SpUe}Xo SSOUUIYY SIq} JI pue ‘zoyvom ATJUONbosuo0o 
pus ‘olojoq UY} IOUUIY} ‘to4ST[q OY} Jo ssouyory} 
OY} 9q [ITM 8IN900 SI} OLD A oovTd oY} OLOJOIET} 
‘ATyonb AOA YOwIO [TIM YOM “IOysI[q B UOT 
pus “yvoq oy} qyIM puedxe qpIM ‘tooo 41 deoy 03 
Ops 19Y}O 9} UO JOJVM SuLAvY you ‘og oY} yxou 
1oAB] ON} ‘sxokVT OMY UT ABS ‘pozeUUIEy st UOT} 
-1od yeq} pure ‘oxy oy} Jo Uorjoe 943 04 posodxa st 
oyeyd @ Jo uorjzod Aue Jt yVx4 ‘st [IAS Jory oy} ING 
 aduenbasuoo 4verd OU JO SI popvUTULT, Su1oq o4vd 
% Jo yovy oy} sosodind Auvm 10q ‘poyeutue, oq 
0} pres ore Aoy} ‘yoog B Jo SoAveT 04} OI] ‘S19AVT 
UI ynq ‘soatd oUO UT pI[os you Orv soyed TOYA, 


“SHLVTIG-uaTIOg NI SNOILLVNIAV'T 


*‘SURMVW-UATION WOA 69T 


SEXTON S POCKET-BOOK 


170 


a 


DEVELOPMENT OF MARINE BOILER. 


DEVELOPMENT OF MARINE BotLER-— continued. 


e 


FOR BOILER-MAKERS, 


171 


DEVELOPMENT OF ELBows, &cC. 


& 


» 


MOOd-LAMN0d § NOLXAS 


? 


GLI 


"MOT}YINOAIO snonury 
-09 Ul ydey o10joIOy} SI pus ‘poutva SB OOS 
9B yno pley AT[Vlouas st AOUOUL SIU, ‘spunod xIs 
-<JUOAOS PUB PoIPUNT OM} pwVsnoy} OAr4-Aj}IOF PUB 
porpUNt] 9UO SUOT[TIUL INoJ JO UNS [BNUUB OY} UIBd 
(qaquinu efoys eyy) Aoyy, ‘stoping diqg-uoly 
pue sioyxVUl-1oftog Jo Ayatoog popu, oy} Poey[B 
‘KyoIo0s B UL polpoquia oI’ UOUIYOM jsoq PUB 
WUIST[[oyUL ysour oy} jo Ay pus porpuny, det} 
puURsnoy} Wo9zINoF LoquINA OTA JO 40 ‘ Wopsuly 
poylug IY} Ul stoxet-LoTIOq Ayy pues puvsnory} 
9a1y}-AjLOF OLB OLOTT, ‘<yisotoues yduoid puv 
£ygau0y yunyq Jo yatds aroyy Aq postusoood ATIpBat 
oq Avu Aoyg, “ABM TOywoIs vB OS ][IAM SUI[vop 
ILE} PUB PAO POOS B WOTA Y}TM WOLUYIOM JO SsVlo 
ou ore oroy} pus ‘Avid [[nJ Ul st zomod. rvpnosnur 
SI] Woy uvyy torddey JoAou ST OT ‘HOl}Laxe [BOIS 
-kqd 0} pooypliqo ysetjrve ST] ULOdZ POWO}SNooW 
‘YIOM pIBY JO TOAOT B “YIqQet] “4T 0} FxoU ST PBA 
‘ro ‘oinyeu Aq St ‘AoYeUL-roytoq oY} “OFT “ALOTLVS 
ystig oy} pordep Ayperousds systjoaou Gory Ut 
yey} oyT] AIOA SI Cow ‘sraxeUI-prvd pur ‘a9Bul-WOIL 
‘srayvul-yur} ‘slopfing diys-uoll sopnpour Torys 
AOYBU-Lo[IOd OY},, PI[[VO ST Fet[MA Jo TopBIBYO 
ayy, ‘ont, Ayperoodso st sit} StoHYVUI-1o[I0G JO Pus 
‘s90UBySUUNOIIO AUB JopUN LITO Yow ostUsodeI UBO 
sioqmout s}t yorya Aq 4ye1o AtoAo Ul ArMOSeUVdT] 
@ SI o10q} Jey} ples Uooq SV FT “Wout JO OWL 
retjnoed v podopoasp sey yt pues ‘storyedno00 [[e 
JO SNOTLOG] JSOUL OY} JO OUO SI SULYVUL-LoTIOg 


’ ‘SHUAMVIN-MATIOG ONIMYOAN 


‘SUMMVA-UATION WOT SLI 


9110 0 = y Z| ° ‘d0a0g 


o % 110 OTT .0 

ee rT ea eee -  * Wy 
einoniae rote OTT 0 GIT 0 SI T | PtOftozye Ay 
Dy to ord OL 10 91 TO SLT \*  sseypeg 
. P10 8 1-0 Or O@ ST 110 ett) * “~sm0D 
aap ZE E10 9T 1/0; 6 D4. BQN 
Oo U0 OL Tt O OTTO ST TO ST1t| * MosseTH 
0 $ T/0 OLI O FITIO SIT O Z| * wos 
0 € 1/0 9 TO SIT{0 8I1 (0 SIT | ‘Sseutoogg 
0 € 1/0 ett 0 sll 0020 @ &| Moduoasg 
0 21/0 8 TO OLT/O FIT 0 OTT} 29S¥oMON 
eo Ror sto gi 10-8 too nH | 
Oe 1-10) OTsT 0 21-140: 91.10 81% )-% "Toys | 
0910 Zt 0 210 91 0 BIT] *food:ary 
0 OL ee ot FE 70 eh 0 @% | Joysoqoueyy 
Se eee a 
ee Peete Poe POL SP Se 


“‘sqyTUg | 
UOlI-o] SUV 


‘XIMUTA\ GHAIGOAN NOGONIY CALIN) AHL NI SNMOL, 
1VdIONING DHL NI SUANVIE YATIOG AO SADVA\ FO FLVY 


MOOd-LAYWN0d S NOLXUS PLI 


0 Ter 91 | GZ -§ 6919-2 | 901-€ 
i Se =F | OG. StOF-9 | 968.2% 
120-2 z | 9.8 O6PF-9 | FE9.% 
et OF 6 ace LEMP +> | F8E-G 
3-5-8 | 7 GZEL-€ | O8T-% 
Peo 0b 854) her GS76-% 066-1 
Per H26 20 | ¢.F 001s -Z CTL.T 
aT 4 8 ¥ oP GSS6-1 066-1 
tt Ste | .g O€Sy-1 F6F-1 
oe a eae ee ee OZL4F-1 | 698-1 
S- 2 8 Zz 9 6008-1 18Z-T 
Pe 9 7090-1 ZOL-T 
6 61 -T ) ¥68- 190-1 
ea" tl. I -L 6969+ ZG. 
oe. Fk -1 -8 IPSs. OFS. 
G@- 8 1.0.1 e466 61ZF- Sel. 
PG 810 “OT | gb0e. | 229. 
61 0 6 O ‘TI FET: 60¢. 
nee es “ZT €1cr- £68. 
2. 0. F <0 “FI 0760. 97S. 
ee ee a -9T €890- G6. 
"Sq[ ‘Sab *S}M40 ‘suO} 
Go ere ae a 
ye]: Sg. | see 
Pos tp eee 
‘peory ayeg oulanxy p gy a5 
BS 
| Be g oh 


| 


*SoqIUT UT 
qOg Jo r9yoUrEI 


“AUUVY ATAIAVS 


TIIM SLIOQ LVHL SIHDIAA, ANYULXY AHL JO AAV], 


“SURMVAN-YUATIO’ VOL 


GLI 


SSOHO DNINVHO ANV LAIYLS AYOINVIS 
‘SNOS GNVY SAMOTO NVIIIIM AA AALNINA : NOGNOT 


"UIRIYS SUTYVIIG 
oY} JO T}U9}-9UlO Ye Po}V[NI]O ST Spo] ajvs Jo a1qQVJ, SLO, 


| o, 8 ST ve G.Z | $99 -£Z 


S8P-¢ 9. 
| te 1 TT 287 G.% 8FS-1Z 8ES-¢ #¢ 
t 0. 8. Fr | CZ9-G 621-61 Z10-¢ #¢ 
0120 ST -¢e | G79.% 018-41 TOL tg 
eto 1 oe | C1 .% 9IF-91 FES«F c 
92 — & ve | Sy. | FIp-FE | Pear tp 
or oe OL 8s C18-% F16-Z1 cc0.F tf 
er gf &% G18°% T18-11 c08-§ . Pp 
Bien 2G -€ | 9920-01 £1¢.e ¥ 
Gay 27 GT 2 | 9229.8 | €zc-€ te 
sqt ‘sab *s}m0 “suoy} 
ee Bee | mee 
— 
Re See? | See oe 
Es Be Bs ay 
‘peor oyeg om9.4 xq ec Q a oy Pt 
oS jes) 
eS + fo & 
>a > 
3 B g | 5 
a a 2. 5 


‘XNUVO ATHAVS 
TTIM SLIOG LVHL SIHDITAA ANIVLXY AHL AO ITAV], 


‘“MO00d-LEU00d §S NOLXGS 9LT 


- =a a a 
—— "1 _— ‘ ate 
> 
7 — — ——— : J 
eS ‘ 
g- 
i 
ca = = — 7 u 
= 


s 


* 


« : sa8 a 


=e 


oe ad ne pF: zs - 1 ss 
See ee ee 
—— Bee 8A xe ton : = 
> el Rey > ~— 
” ? eae ag - 7 = , 
we a. outer acm na en pret no a ae a Re ie BA = wy te 


; z ‘ 
eat EN metre ecb ee Ie re a ee, ae er 


o> 


Lgrescatne * 


ce 


ee ae 


ee 
- 5 . 


*. 


ed nt ey nto 


i<g 


i eter Eagan a 


wt 


a 


4 
¥ > = 
. 
7 i 
i) 
; 2 
. * 
; . 
* 
t 
i 
, 
* 2% ly 7 
i - 7 
‘ 
as) | ile bee 
5 :, : 
; 
é 
° 
. 7] ’ 
i ° 
{ ; ; ™, 
" ’ 
os 
eo 
= x 
‘ fi ( 4 
4 aay e 
te 6 
“ i ths nt a y 
4 y , 5 


4 
% . 
Sra o> Oa nen | 
—_ rm * =. 
i 
. *s 
a a < 
. 
be” 3 a t 
ep }- aterm E ‘ 
: , 1 
ra 
- - — os 2 
’ 
i 
4 1 = 
) 
2 
4 
- * 
' 
= 
- % a « = 
) 
i 
, 
© ’ 
> 
‘ 
: = or 


ZY 


7 i . ; 
| » Dias ‘ -., 
si 
a E 
‘ ot 4 ~ x 


¥ 
/ $ 
~ 
. - 
! 
{ : 
. ) ad . 3 
y i 
= d 
Be: - 
¢ K 
mg , 
A ' 
E A ’ _ * 


: 


im) 


NN Ao) i ici uvelead 
JUN iNT) 


Nyt 


ji 4 . ed | 


—sacuwwvennvwwsiPe 


aah 


{ 


i 


reve 


io 


i 
, 


AAal 
fi 


Se Cc - + ic Ce 2 
a < E i, } 
iG : = ==. Qe 
— = — DD» 
Pac a a Di 

- >) 


nf 


A 
A 


\N 


A 
ye 


AAARAAAA 


Vw" 


= 


iii 


A 
. naAae 


wa" 


ae, SE eee 


BOOKS RELATING 


TO 


APPLIED SCIENCE, 


PUBLISHED BY 


E. & F. N. SPON, 
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1880, 


Third Edition, 64mo, roan, gilt edges, price ts,; 
or in cloth case, 15, 6d. 
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ALGEBRA SELF-TAUGHT. 


By W. P. Hiccs, M.A., D.Sc., LL.D., Assoc. Inst. C.E., 
Author of ‘‘A Handbook of the Differential Calculus,” &c. 
Crown 8vo, cloth, 25. 6d. 

Contents : 

Symbols and the Signs of Operation—The Equation and the Un- 
known Quantity—Positive and Negative Quantities—Multiplication— 
Involution—Exponents—Negative Exponents—Roots, and the Use of 
Exponents as Logarithms—Logarithms—Tables of Logarithms and 
Proportionate Parts—Transformation of System of Logarithms—Com- 
mon Uses of Common Logarithms—Compound Multiplication and the 
Binomial _Theorem—Division, Fractions and Ratio—Continued Pro- 
portion—The Series and the Summation of the Series—Limit of Series 
—Square and Cube Roots—Equations—List of Formule, &c. 

A PRACTICAL TREATISE ON CASTING AND 
FOUNDING, including descriptions of the Modern Ma- 
chinery Employed in the Art. By N. E. SpRETSON, 
Engineer. With 82 Plates drawn to Scale. Demy 8vo, pp. 
412, cloth, 185, 
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A HANDBOOK OF FORMULA, TABLES, AND 
MEMORANDA, for Architectural Surveyors, and others 


engaged in Building. 


By J. T. Hurst, C.E. Twelfth 


Edition, royal 32m0, roan, gilt edges, 5s. 


Containing: 


Formule and ‘Tables for 
Strength of Materials, Roofs, 
Water Supply, Drainage, Gas, 
and other matters useful to 
Architects and Builders. 

Information connected with Sani- 
tary Engineering. 

Memoranda on the several trades 
used in Building, including a 
description of Materials and 
Analyses of Prices for Builders’ 
work. 
he Practice of Builders’ Measure- 
ment. 


the | 


| 


Mensuration and the Division of 
Land. 

Tables of the Weights of Iron and 
other Building Materials. 

Constants of Labour. 

Valuation of Property. 

Summary of the Practice in Dila- 
pidation. 

Scale of Professional Charges for 
Architects and Surveyors. 

Tables of English and French 
Weights and Measures. 
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THE ELEMENTARY PRINCIPLES OF CARPEHN- 
TRY. By THOMAS TREDGOLD. Revised from the original 
edition, and partly re-written, by JOHN THOMAS Hurst. 
In 517 pages of letterpress, and illustrated with 48 Plates 
and 150 Wood Engravings, Second Edition, crown 8vo, 
cloth, 18s. 

Section I. On the Equality and Distribution of Forces—Section IT. 
Resistance of Vimber—Section III. Construction of Floors—Section 
IV. Construction of Roofs-Section V. Construction of Domes and 
Cupolas—Section VI. Construction of Partitions—Section VII. Scaf- 
folds, Staging, and Gantries—Section VIII. Construction of Centres 
for Bridges—Section IX, Coffer-dams, Shoring, and Strutting — Section 
X. Wooden Bridges and Viaducts—Section XI. Joints, Straps, and 
other Fastenings—Section XII. Timber. 

THE ELEMENTS OF GRAPHIC STATICS. 

By Professor KARL VON OTT, translated from the German 

by G. S. CLARKE, Lieut. R.E., Instructor in Mechanical 

Drawing, Royal Indian Engineering College. Crown 8vo, 

Illustrated, Glome, 5s. 
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A POCKET-BOOK FOR CHEMISTS, CHEMICAL 
MANUFACTURERS, METALLURGISTS, DYERS, 
DISTILLERS, BREWERS, SUGAR REFINERS, 
PHOTOGRAPHERS, STUDENTS, &c., &c. By 
THOMAS BAYLEY, Assoc. R.C.Sc. Ireland, Analytical and 
Consulting Chemist, Demonstrator of Practical Chemistry, 
Analysis, and Assaying, in the Mining School, Bristol. 
Royal 32mo, roan, gilt edges, 55. 


Synopsis of Contents : 

Atomic Weights and Factors—Useful Data—Chemical Calculations 
—Rules for Indirect Analysis—Weights and Measures—Thermometers 
and Barometers—Chemical Physics—Boiling Points, &c.—-Solubility of 
Substances—Methods of Obtaining Specific Gravity—Conversion of 
Hydrometers—Strength of Solutions by Specific Gravity—Analysis— 
Gas Analysis—Water Analysis—Qualitative Analysis and Reactions— 
Volumetric Analysis—Manipulation—Mineralogy—Assaying—Alcohol 
—Beer—Sugar—Miscellaneous Technological matter relating to Potash, 
Soda, Sulphuric Acid, Chlorine, Tar Products, Petroleym, Milk, Tallow, 
Photography, Prices, Wages, &c., &c, 
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A PRACTICAL TREATISE ON COAL MINING. 
By GEORGE G. ANDRE, F.G.S., Assoc. Inst, C.E., Mem- 
ber of the Society of Engineers. With 82 Lithographic | 
Plates. Two Vols., royal 4to, cloth, £3 125. 

7 Contents : 

I, Practical Geology—II. Coal: its Mode of Occurrence, Composi* 
tion, and Varieties—-I[I. Searching for Coal—IV. Shaft-sinking—V: 
Driving of Levels, or Narrow Work—VI. Systems of Working—VII. 
Getting the Coal—VIII. Haulage—IX. Winding—X. Drainage—XI. 
Ventilation — XII. Incidental Operations — XIII. Surface Work — 
XIV. Management and Accounts—XV. Characteristics of the Coal 
Fields of Great Britain and America. 


SPONS’ INFORMATION FOR COLONIAL EN- 
GINEERS,. Edited by]. T. Hurst. Demy 8vo, sewed. 
No, 1. Ceylon. By ABRAHAM DEANE, C.E. 25. 6d. 


Contents : 
Introductory Remarks—Natural Productions—Architecture and 
Engineering—Topography, Trade, and Natural History—Principal 
Stations—Weights and Measures, &c. 
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No. 2. Southern Africa, including the Cape Colony, 
Natal, and the Dutch Republics. By HENRY HALL, 
F.R.G.S., F.R.C.I. With Map. 35. 6d. 


. Contents : 

General Description of South Africa—Physical Geography with 
reference to Engineering Operations—Notes on Labour and Material 
in Cape Colony—Geological Notes on Rock Formation in South Africa 
—Engineering Instruments for Use in South Africa—Principal Public 
Works in Cape Colony: Railways, Mountain Roads and Passes, Har- 
bour Works, Bridges, Gas Works, Irrigation and Water Supply, Light- 
houses, Drainage and Sanitary Engineering, Public Buildings, Mines— 
Table of Woods in South Africa—Animals used for Draught Purposes 
Statistical Notes—Table of Distances—Rates of Carriage, &c. 


No. 3. Zudia. By F. C. DANVERS, Assoc. Inst, C.E. 
With Map, 4s. 6d. 


Contents: 

Physical Geography of India—Building Materials—Roads—Rail- 
ways — Bridges — Irrigation — River Works — Harbours — Lighthouse 
Buildings—Native Labour—The Principal Trees of India—Money— 
Weights and Measures—Glossary of Indian Terms, &c. 
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ELECTRO-TELEGRAPHY. 
By FREDERICK S, BrEeciEy, Telegraph Engineer. A 
Book for Beginners. Illustrated, feap. Svo, cloth, 1s. 6d. 


HLECTRICITY AND THE ELECTRIC TELE- 


GRAPH. By GerorGE B. PRescotT. With Five Hundred 
and Sixty-four Woodcut Illustrations, Svo, cloth, rés. 


A POCKET-BOOK OF USEFUL FORMULA AND 
MEMORANDA FOR CIVIL AND MECHANICAL 
ENGINEERS. By GuiLtrorp L. MoLEsworTH, Mem. 
Inst: C.E., Consulting Engineer to the Government of 
India for State Railways. Nineteenth Edition, with a 
valuable Contribution on Telegraphs by R. S. BROUGH 
and Dr. PAGET H1GGs. 32mo, roan, 6s, 


Ditto, printed on India paper, for the Waistcoat Pocket, 65, 
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TROPICAL AGRICULTURE ; 


Or, The Culture, Preparation, Commerce, and Consump- 
tion of the Principal Products of the Vegetable Kingdom, 
as furnishing Food, Clothing, Medicine, &c., and in their 
relation to the Arts and Manufactures ; forming a practical 
Treatise and Handbook of Reference for the Colonist, 
Manufacturer, Merchant, and Consumer, on the Cultivation, 
Preparation for Shipment, and Commercial Value, &c., of 
the various Substances obtained from Trees and Plants 
entering into the Husbandry of Tropical and Sub-Tropical 
Regions. By P. L. StmMONDs. Second Edition, revised 
and improved, in one thick vol., 8vo, cloth, £1 15. 


THE PATTERN MAKER’S ASSISTANT. 


Embracing Lathe Work, Branch Work, Core Work, 
Sweep Work, and Practical Gear Construction, the 
Preparation and Use of Tools, together with a large 
collection of Useful and Valuable Tables. By JOSHUA 
ROSE, M,E. With 250 Illustrations, Crown 8vo, tos. 6d. 
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A PRACTICAL TREATISE ON THE MANUFAC- 
TURE AND DISTRIBUTION OF COAL GAS. _ By 
WILLIAM RICHARDS. Demy 4to, with numerous Wood 
Engravings and large Plates, cloth, 285. 


Synopsis of Contents : 


Introduction—History of Gas Lighting—Chemistry of Gas Manu- 
facture, by LEw1s THompson, Esq., M.R.C.S.—Coal, with Analyses, 
by J. Paterson, Lewis THompson, andG, R. Histor, Esqrs.—Retorts, 
Ironsand Clay—Retort Setting —- Hydraulic Main—Condensers—Ex- 
hausters—Washers and Scrubbers—Purifiers—Purification-—History of 
Gas Holder—Tanks, Brick and Stone, Composite, Concrete, Cast-iron, 
Compound Annular Wrought-iron— Specifications—Gas Holders — 
Station Meter— Governor — Distribution— Mains—Gas Mathematics, 
or Formule for the Distribution of Gas, by Lewis THompson, Esq.— 
Services—Consumers’ Meters—Regulators— Burners—Fittings—Photo- 

~ meter—Carburization of Gas—Air Gas and Water Gas—Composition 

\ “sof Coal Gas, by LEwis THomrson, Esq.—Analyses of Gas—Influence 
\ of Atmospheric Pressure and Temperature on Gas—Residual Products 

—Appendix—Description of Retort Settings, Buildings, &c., &c. 
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MINING MACHINERY. 
A Descriptive Treatise on the Machinery, Tools, and other 
Appliances used in Mining. By G. G. ANDRE, F.G.S. 
Assoc. Inst. C.E., Mem. of the Society of Engineers. 
Royal 4to, uniform with the Author’s Treatise on Coal 
Mining, containing 182 Plates, accurately drawn to scale, 
with descriptive Text, in 2 vols., cloth, £3 12s. 


Contents ; 
Machinery for Prospecting, Excavating, Hauling, and Hoisting— 
Ventilation— Pumping—Treatment of Mineral Products, including Gold 


and Silver, Copper, Tin and Lead, Iron, Coal, Sulphur, China Clay, 
Brick Earth, &c. 


THE STEAM ENGINE CONSIDERED AS A 
HEAT ENGINE: A Treatise on the Theory of the 
Steam Engine, illustrated by Diagrams, Tables, and 
Examples from Practice. By JAs.H. CoTTERILL, M.A., 
F.R.S., Professor of Applied Mechanics in the Royal Naval 
College, 8vo, cloth, 125, 6d, 
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THE DRAUGHTSMAN’S HANDBOOK OF PLAN 
AND MAP DRAWING: Including Instructions for the 
preparation of Engineering, Architectural, and Mechanical 
Drawings. With numerous Illustrations in the Text, and 
33 Plates (15 printed incolours). By G. G. ANDRE, F.G:S., 
Assoc. Inst. C.E. 4to, cloth, reduced to 9s. 


Contents : 

The Drawing Office and its Furnishing—Ceometrical Problems— 
Lines, Dots, and their Combinations—Colours, Shading, Lettering, 
Bordering, and North Points—Scales—Plotting—Civil Engineers’ and 
Surveyors’ Plans—Map Drawing—Mechanical and Architectural Draw- 
ing— Copying and Reducing—Trigonometrical Formule, &c., &c. 


A PRACTICAL TREATISE ON THE STEAM 
. ENGINE; containing Plans and Arrangements of Details 
for Fixed Steam Engines, with Essays on the Principles 
involved in Design and Construction. By ARTHUR RIGG, 
Engineer, Member of the Society of Engineers and of the 


‘t4 LONDON & NEW VORK: E. & F. N. SPON. 


Royal Institution of Great Britain. With numerous IIlus- 
trations, and 96 Plates, 4to, half morocco, £2 2s. ; ditto 
cheaper edition, cloth, 25s. 


This work is not, in any sense, an elementary treatise or history of 
the steam engine, but is intended to describe examples of Fixed Steam 
Engines, without entering into the wide domain of locomotive or marine 
practice. To this end illustrations will be given of the most recent 
arrangements of Horizontal, Vertical, Beam, Pumping, Winding, 
Portable, Semi-portable, Corliss, Allen, Compound, and other similar 
Engines, by the most eminent Firms in Great Britain and America. 
The laws relating to the action and precautions to be observed in the 
construction of the various details, such as Cylinders, Pistons, Piston- 
rods, Connecting-rods, Cross-heads, Motion-blocks, Eccentrics, Simple, 
Expansion, Balanced, and Equilibrium Slide-valves and Valve-gearing 
will be minutely dealt with. In this connection will be found articles 
upon the Velocity of Reciprocating Parts and the Mode of Applying 
the Indicator, Heat and Expansion of Steam Governors, and the like. 
It is the writer’s desire to draw illustrations from every possible source, 
and give only those rules that present practice deems correct. 
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A PRACTICAL TREATISE ON THE SCIENCE 
OF LAND AND ENGINEERING SURVEYING, 
LEVELLING, ESTIMATING QUANTITIES, &c., 
with a general description of the several Instruments re- 
quired for Surveying, Levelling, Plotting, &c. By H.S. 
MERRETT. 41 fine Plates, with Illustrations and Tables, 
royal 8vo, cloth, Third Edition, 125, 6d. 


Principal Contents : 


Part 1. Introduction and the Principles of Geometry. Part 2. Land 
Surveying ; comprising General Observations—The Chain—Offsets 
’ Surveying by the Chain only—Surveying Hilly Ground—To Survey an 
Estate or a Parish by the Chain only —Surveying with the Theodolite— 
Mining and Town Surveying— Railroad Surveying—Mapping— Division 
and Laying out of Land—Observations on Enclosures—Plane Trigo- 
nometry. Part 3. Levelling—Simple and Compound Levelling—The 
Level Book—Parliamentary Plan and Section—Levelling with a Theo- 
dolite—Gradients—Wooden Curves—To Lay out a Railway Curve— 
Setting out Widths. Part 4. Calculating Quantities generally for Esti- 
mates—Cuttings and Embankments—Tunnels—Brickwork— Jronwork— 
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Vimber Measuring. Part 5. Description and Use of Instruments in 
Surveying and Plotting—The Improved Dumpy Level—Troughton’s 
Level—The Prismatic Compass—Proportional Compass—Box Sextant— 
Vernier—Pantagraph—Merrett’s Improved Quadrant—Improved Com- 
putation Scale—The Diagonal Scale—Straight Edge and_ Sector. 
Part 6. Logarithms of Numbers—Logarithmic Sines and Co-Sines, 
Tangents and Co-Tangents—Natural Sines and Co-Sines—Tables for 
Earthwork, for Setting out Curves, and for various Calculations, &c., &c. 


THE PRACTICH OF HAND TURNING IN WOOD, 
IVORY, SHELL, &c., with Instructions for Turning 
such Work in Metal as may be required in the Practice of 
Turning in Wood, Ivory, &e. Alsoan Appendix on Orna- 
mental Turning (A Book for Beginners). By FRANCIS 
CAMPIN. Second Edition, with Wood Engravings, crown 
8vo, cloth, 6s. 

Contents : 

On Lathes— Turning Tools— Turning Wood — Drilling — Screw 
Cutting—Miscellaneous Apparatus and Processes—Turning Particular 
Forms—Staining—Polishing—Spinning Metals—Materials—Ornamen- 
tal Turning, &c, 
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TREATISE ON WATCHWORK, Past and Present. By 
the Rev. H. L. NELTHROPP, M.A., F.S.A. Numerous 
Illustrations, crown 8vo, cloth, 6s. 6d. 

Contents : 

Definitions of Words and Terms used in Watchwork —Tools—Time 
—Historical Summary—On Calculations of the Numbers for Wheels 
and Pinions; their Proportional Sizes, Trains, &c.—Of Dial Wheels, or 
Motion Work—Length of Time of Going without Winding up—The 
Verge—The Horizontal—The Duplex—The Levyer—The Chronometer 
—Repeating and Keyless Watches—The Pendulum, or Spiral Spring— 
Compensation—Jewelling of Pivot Holes—Clerkenwell—Fallacies of the 
‘Tvade—Incapacity of Workmen—How to Choose and Use a Watch, &c. 


WORKSHOP RECEIPTS for MANUFACTURERS, 
MECHANICS, AND SCIENTIFIC AMATEURS. By 
ERNEST Spon. Numerous Illustrations, 450 pp.,cr.8vo,cl., 55. 

Containing Receipts for 
Bookbinding—Bronzes and Bronzing—Candles—Cement—Cleaning 

—Colour-washing—Concretes—Dipping Acids—Drawing Office Details 

—Drying Oils —Dyeing — Dynamite — Electro-Metallurgy (Cleaning, 

Dipping, Scratch-brushing, Batteries, Baths, and Deposits of every 
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description)—Enamels—Engraving on Wood, Copper, Gold, Silver, Steel, 
and Stone—Etching and Aqua Tint—Firework Making (Rockets, Stars, 
Rains, Gerbes, Jets, Tourbillons, Candles, Fires, Lances, Lights, Wheels, 
Fire-balloons, and minor Fireworks)—Flukes—Foundry Mixtures 
—Freezing—Fulminates—Furniture Creams, Oils, Polishes, Lacquers, 
and Pastes—Gilding—Glass Cutting, Cleaning, Frosting, Drilling, 
Darkening, Bending, Staining, and Painting—Glass Making—Glues— 
Gold—Graining—Gums—Gun Cotton—Gunpowder—Horn Working— 
India-rubber—Ink (Writing and Printing)—Japans, Japanning, and 
kindred processes—Lacquers—Lathing—Leather—Lubricants—Marble 
Working—Matches—Mortars—Nitro-Glycerine—Oils—Paper -~ Paper 
Hanging—Painting in Oils, in Water Colours, as well as Fresco, House, 
Transparency, Sign, and Carriage Painting—Photography—Pigments 
—Plastering—Polishes—Pottery (Clays, Bodies, Glazes, Colours, Oils, 
Stains, Fluxes, Enamels, and Lustres)—Scouring—Silvering—Soap— 
Solders—Tanning —Taxidermy—Tempering Metals—Treating Horn, 
Mother-o’- Pearl, and like substances—Varnishes, Manufacture and Use 
of—Veneering—Washing—Waterproofing—Welding—Whitewashing. — 
Besides Receipts relating to the lesser Technological matters and pro- 
cesses, such as the Manufacture and Use of Stencil Plates, Blacking, 
Crayons, Paste, Putty, Wax, Size, Alloys, Catgut, Tunbridge Ware, 
Picture Frame and Architectural Mouldings, Compos, Cameos, &c. 


Now 1n Course or Pusrication. 


To be completed in about 30 Monthly Parts, each Part containing 64 pp., 
with numerous Illustrations, super-royal 8vo, price 2s. ; or in five 
divisions, cloth, price 13s. 6d. each. 


SPONS) ENEYCLOPADLSA 


OF THE 
Industrial Arts, Manufactures, and Commercial Products. 


Now 1n Coursr oF PUBLICATION. 


To be completed in about 18 Monthly Parts, each Part containing 64 pp., 
with numerous Illustrations, super-royal 8vo, price 2s.; or in three 
divisions, cloth, price 13s. 6¢@. each. 


A SUPPLEMENT TO 


SPONS’ DICTIONARY OF ENGINEERING 


Civil, Mechanical, Military, and Naval. 


The Most Important Technical Work ever issued. 


SPONS’ 
DICTIONARY or ENGINEERING 


Civil, Mechanical, Military, and Pabal. 
With Technical Terms in French, German, Italian, & Spanish. 
3,100 pp. and nearly 8,000 Engravings, super-royal 8vo, in 
8 Divisions, cloth, 135. 6d. each; in 3 vols., cloth, £5 55 


Bound in a superior manner, half-morocco, top edge gilt, 3 vols., 
£6 i125. 


London; E. & F. N. SPON, 46, Charing Cross. 
New York: 446, Broome Street. 
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